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Transmission vacuum diaphragm 
and piston assembly 


Carburetor secondary Fuel injection control 
throttle diaphragm diaphragm assembly 


Need Critical Diaphragms? 


C/R will design, compound and mold them 
to your exact specifications 


yNplex 
solved quickl 
of C/R Sirvene 
experience gained i 
lar problems i 
design and compound the correct 
produce the exact degree of hardness 
trength, compression set, volume change 
you require. Temperature re 
; materials, ranges from —10 


compatibility with a1 


SIRVENE 7”R DIVISION 


_ a ec CHICAGO 
t Export Sales t t f Neck, N York 
Other C/R Products: R Shaft and End Face 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
237 ELSTON AVENUE »* CHICAGO 22, ILLINOIS 





What! Painting 
or Etching to Suit 
the Occasion! 


This “one knob picture control” is 
unlikely we will agree, but... 


Art tastes do vary. The boys may not wish to 
share theirs with the spouses . . . in fact they 
may not dare to. And it might even call for a 
quick disappearing act for the little lady who is 
wearing little more than a blush. Unlikely as this 
device is, it would efficiently accomplish this neat 
scene change for such “‘art lovers.’ In the mean- 
time, it gives us a chance to show something new. 
How one valve can now extend a double acting 
cylinder, letting it remain extended when the 
valve is released, then retract the cylinder at the 
next actuation by using the new Ross momen- 


tary 


The Ross air indexing momentary has 
hundreds of serious uses 


Now, a standard Ross Skyline valve, either solenoid or air operated 
can include this momentary air index adaptor. Then the first 
actuation will send the valve one way and it will stay in that posi- 
tion, even when the actuator releases. The next stroke reverses the 


ve, again it stays after actuator release, et 


See your Ross representative for application information. 


L Yess OPERATING VALVE CO. 
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PICTURE 


SUPPLY 


SEQUENCE OF OPERATION 

Valve (A! is manually actuated, 
valve (B) reverses and stays put, 
keeping pressure on one side of 
double-acting cylinder. 
When Valve (A) is manually actuated 
again, valve (B) reverses and stays 
put, keeping pressure on opposite 
side of double-acting cylinder. 


Golden Gate e Detroit a Michigan 
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INCO NICKEL ADVANCES PROGRESS 


This “windmill” or turbine, spun by hot gas, powers 


the turboca For such a hot spot, designers depen: 


on Nickel to help t heat 


How Inco Nickel is helping develop 
your new gas turbine car of tomorrow 


It will be power-packed: the gas turbine 
engine in your dream car of the future. 
In tomorrow’s trucks and buses, too 


Only one spark plug — 
runs on kerosene 


This new, power-packed engine is much 
lighter, much smaller than yours. It has 
far fewer parts. No wate 
system. Only one spark plug. And it 
runs on lower-grade fuels like kerosene. 


No pistons. 


Not yet in production! that can carry the load—that resist cor 


rosion—at these jet-nign temperatures. 


Before this dream car become 
room reality, engineers have ; Nickel-containing alloys are just 
such metals 
This has been proved by (1) Interna 
Inco Nickel is helping with—is metals. ional Nickel ¢ ompany’s bas c research 
Heat-resisting 1 taste} y (2) the experience of jet engine de- 
s. More proof comes from the re 


of big problems to solve 


One of the engineers’ problems 


Gas turbine engines operate up to h efforts of the automotive and 


industries 


degrees F. These temperatures 
. 


corrosion. So the job is to develop allo 


1 » uses of nickel-containing al 
lovs are by no means mited to these 
; 


How a gas turbine engine works ndustries. There’s a place for them in 


any field where heat, corrosion, stress 
and fatigue proves troublesome. Our 
new booklet, “High Temperatures Spur 
Use of Nickel-Base Alloys,” points up 
this versatility. Write for a copy. 

The International Nickel Company, Inc., 
New York 5, N.Y. 


in Inco Nickel 


better 


\W\\ 
t 
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custom-designed LORD flexible couplings 
provide improved equipment performance 





Business machine application — This coupling is uniquely 
applied in series of four pieces in gear train of business 
machine. Bonded rubber construction virtually eliminates 
noise transmission and accommodates shaft misalignment, 
assuring fast, accurate operation. Special elastomer con- 
tour imparts exact degree of torsional stiffness required. 


BONDED RUBBER SPOOL 
(16 PER ASSEMBLY) 


FLEXIBLE COUPLING 
ASSEMBLY 


Railread application — Special bonded 
rubber spools in this auxiliary drive 
coupling assembly protect gear case 
from multiple torsional disturbances. 
Assembly consists of 16 spools applied 
between spring steel plates. Spools pro- 
vide soft torsional spring rate required 
to protect gear case and eliminate vi- 
bration-caused gear failure. 


You will get optimum product performance with special 
Lord Flexible Couplings regardless of the specific re 
quirements of your application 

Here are the performance benefits you can obtain. 
Efficient isolation of torsional vibration and shock. Ac 
commodation of all misalignment—angular, parallel and 
Smooth, stant 


power with no backlash. No lubrication or maintenance 


axial quiet, cor speed transmission of 


Extreme overload protection. Long sery 


FIELD 


ATLANTA, GEORGIA - CEdar 7-9247 
BOSTON, MASS. - HAncock 6-913 
CHICAGO, ILL 
CLEVELAND, OHI! 
DALLAS, TEXA Riverside 1-339: 
PHILADELPHIA, PA 


DAYTON, OHIO 


KANSAS CITY, MO 
LOS ANGELES, CAL 


Michigan 2-€ 


Hadyside 9-3 


PEnnypacker 5-3559 


in Canada Railway & Power Engineering ( 


LORD MANUFACTURING COMPANY: E 
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NEW YORK, N. Y Clr 


DRIVING AND DRIVEN SHAFTS 











FLEXIBLE COUPLING 


Home appliance application — Special close-tolerance 
coupling transmits high motor torque in rugged washer- 
dryer application. Custom-compounded elastomer with- 
stands high operating temperatures. Coupling accommo- 
dates 2° shaft misalignment, reduces noise and bear- 
ing wear. 


END PLATE END PLATE 


SPLINE SLEEVE 


BONDED RUBBER COUPLING 


Marine application — Custom-designed, non-magnetic 
coupling assembly, used on minesweeper main propulsion 
shaft, attenuates noise and accommodates shaft misalign- 
ment. Rated at 15,400 in.-lb. torque, it accommodates 
continuous misalignment of 34” and momentary misalign- 
ment of 1%” in all directions. Coupling is typical of 
high horsepower applications featuring optional fail- 
safe protection. 


tough operating 
inch-ounces t 
Bring you 
you will find 
Here, 


flexible coupling 


facilities 


for your applicatior 
Contact yo 
Home Office, Erie 


ENGINEERING OFFICES 
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NEW vatve ror tHe SFAAPROOF /sucag:jseay 
OricinaL Equipment Market $75.00 


250 P.S. 1. four-way air valves in %, % and % inch pipe sizes. List Price® for a 4” 
4-way incl. Solenoid 











*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


ONL VALVES 6 250 71) 


WHERE | WHY. HOW 


LOW PRICE (the result ) ne Holding position Lapped sealing surfaces seal 


(leakproof ) ' tight indefinitely as a re- 


machines , sult of wear compensation 
> ets C gee ee ee. 
FACE LI FT ( the reason ) Pressure cay are ay , Sealing surfaces in constant, 


testing in her 1 intimate contact, dirt can’t 
1 Castings (not criti- 


automotive ' lock valving mem ay 
cal to dirt) reduced : “‘ g members 
production 


é naiieenemnen , Saves coil burn-out 
this rugged ‘Shear-Seal’ valve has been anime Ls a ae 
reduced one iota! ; (Leakproof ) — = 
Hydraulic versus spool valves Positive shut off of internal 
same non-corrosive construction work feed which cause over- =! port to port leakage and of 
' 
throughout — eliminates failures apparatus demand on , course, no external leakage 


hydraulic system ' 


This is a re-design of our proven 250 P. S. |. air valve 











None of the operating advantages of 





to rust 








Machine tool |! Maintaining safe Saving auxiliary equipment 
same long wearing leak-proof chucking , holding pressure ' such as pilot operated 
qualities — metal to metal ‘Shear & clamping é (leakproof ) check valves 





Seal’ design is not sensitive to Aetpunaiie " Quick action (high No spools or poppets ob- 


dirt, compensates for wear door openers flow capacity ) 2 structing full, round flow 
' passages 


same installation savings — be- Shear-Seal valves have full 
' 
cause no oilers or filters are Better performance ; flow, are leakproof, not 


needed Solenoid ' sensitive to dirt 
controlled Lower manufac- ; Low priced, less auxilia 
hydraulic P , uxiliary 


in é ipt : 

' system on turing costs equipment and labor cost 

cial preference of the Original Equipment Manufacturers machine you 1 Valves don’t stick, saving 

and, as a result, costs and prices have been substantially build Reduce service , coil burn-out; stay leak- 

reduced problems 5 proof indefinitely, seals are 
' wear compensating 





Only the exterior has been modified — tailored to the spe- 


Write for bulletin 5000 
ch includes design specs 


CONTROL VALVE ark d | | 
CONTROL VALVE ar S a e YG ves DIVISION S a e Va ves 
DIVISION 


5125 ALCOA AVENUE © LOS ANGELES 58 © CALIFORNIA 5125 ALCOA AVENUE e@ LOS ANGELES 58 © CALIFORNIA 
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Interesting to Note... . (continued) 


They are forced to stop play before the game is com gears, rollers and slitters the 
pleted. Given the number of points each player has 1 ton of iron a day from it 
won, how should the stakes be divided? Pascal con- Under the guidance of black 
sidered the problem and wrote a friend, Fermat, asking employed 80 men at an a 
his advice. The correspondence between the two men for a 12-hour day. Since 
ied to the beginnings of Pascal’s mathematics of prob tions to 180 day year, b 
ibility around which statistical theory is based. expected and th 
though a far 
Poison Basin uch \ 
the 
Around the turn of the century, a sheepherder on the 
vast plains of southern Wyoming led his flock into a 
large green basin to graze. Within several hours, the 
rancher noticed that many of the animals were walking 
uneasily as if intoxicated. Soon several of them went 
into convulsions and died. Others followed; by even 
ing, the rancher not only lost his entire flock, but his 
horse as well. News of the disaster spread quickly and ; 
that basin has since eamed the name—Poison Basin. When Best's 
It wasn’t until the mid-30s that a research chemist 
from the University of Wyoming was able to discove1 Machine 
the cause of death in Poison Basin. The plants on 
which the animals had been feeding had the property Was Best 
of drawing the element selenium from the soil and stor 
it in their \ Further investigation showed a 
tie-in between deposits in the soil and th 
abundance of s particular milky plant For year 
selenium was ( erious interest only to sheep and 
cattlemen, then in th e ’40s it was found to be 
useful as a I ing steel. One of its applica 
tions today is in rectifiers tl hange ac to de for de 
motors and co 
In selecting a motor, i urrent, torque, and speed 
major consideratio1 is discussed on page 58 


America’s 
First 


lronworks 


When America was first colonized, the most prized 
possessions of every housewife was her supply of pots and 


pans. Some, black with soot, handed down by her grand- 
parents; others newly purchased before coming to the 
new land he " f Hammersmith (now Saugus, 
Mass.), a group of mer nts banded together and de 
ided that what their colony needed was its own sour 
of supply for bed wat cooking ware, nails, bolts, 
chisels, plowshares and arms Fortunately, Hammer- 


smith wa n tl r, making its wares accessible 


CC 


not only to | | den but t 1 world market to 


With an eye to international trade these merchant 
organized America’s first ironworks in 1646 with an 
initial capital of $165,000, and within four years were 
in full prod tion Using seven waterwheels to turn 
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Do-It-Yourself. 


Let’s design 


Cy 








a speed reducer today 


o you can’t find a speed reducer to fit your 

S latest brainchild without ruining the design? 

Doggone manufacturers all build reducers 

too big to fit into those few cubic feet you’ve got 

left for the reduction unit back behind the 
double-ended dingbat? 


Revolt! Design your own! Show ’em! 


By George, design it yourself and it’ll fit. 
How? Well, you know your size limits. Draw 
the biggest box that'll fit the space and you’ve 
got your reducer housing specifications. 

Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
You'll soon discover that there are limits to 
what gears can do in transmitting horsepower. 
The cheapest answer is parallel shaft helical 
gears. If they’ll fit you’re in clover. But they 
take the most room, especially when you’re out 
of the fractional hp range. The right angle worm 
and gear combination is the most compact drive 
arrangement. 


Here again you have a choice. Cylindrical 
worm gearing is often used, and if itll do the 
job, is worth consideration. But it’s not the 
most compact possibility. The best way to 
shrink gears and still carry the load is the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
of the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? No sir! You 


CIRCLE 104 READER SERVICE CARD 


can carry the same load with center distances 
up to 33% smaller than those of cylindrical 
worm gears. Or use the same center distance 
and carry a greater load. Will these gears hold 
up in operation? Sure, if you beef up the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and you'll get all 
the strength there you'll ever need. Use large 
taper roller bearings with real B-10 life. Use a 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins on it for added cooling 
and increased thermal horsepower capacity to 
meet your needs. Now, put the whole thing 
together and you’ve got a speed reducer that’s 


a dilly. 


Designing your own speed reducer give you 
a headache? Looking for an easier way? There 
is one. Someone’s already done exactly what 
you're talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional to 665 hp. 
Standard ratios from 5:1 to 70:1 in about 15 
increments, all interchangeable in any type 
housing of a given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- or double-extended output shafts, or 
shaft mounted. Over 200,000 combinations p s- 
sible. Wow! Just about anything you want. 

Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 E. McNichols Rd., Detroit 12, Mich. 
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Only Cutler-Hammer Three-Star Motor Control 
with vertical dust-safe contacts could withstand 


the ravages of the flour-like kaolin dust 


Large Southern kaolin processing plant cuts 
maintenance costs with Cutler-Hammer Control 


By the very nature of the product, kaolin 
processing is an extremely dusty operation. 
Because of this the electrician at a large 
Southern kaolin plant found it necessary to 
replace the dust-fouled contacts in the 
motor starters every 30 to 60 days. Several 
makes of motor control were tried, but the 
results were always the same . . . dust laden 
contacts wore rapidly requiring frequent 
attention. 

Thirteen months ago a Cutler-Hammer 
Three-Star Magnetic Starter with vertical 
dust-safe contacts was installed, and the 
electrician reports perfect operation with- 


out a single contact replacement no time 
lost for repairs. 

This is positive proof of dependability 
... proof that Cutler-Hammer Three-Star 
Motor Control works better, lasts longer 
than any other on the market today. Why 
take chances with costly production inter 
ruptions? Order dependable Cutler-Hammer 
Three-Star Motor Control from your near 
by Authorized Cutler-Hammer Distributor 
today. For complete ordering information 
write for the Cutler-Hammer Merchandiser 
EA-100-R249, CUTLER-HAMMER In 
Milwaukee 1, Wisconsin 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. Division: Airborne Instruments Laboratory. foreign: Cutler-Hammer International, C. A. 


Associates: Canadian Cutler-Hammer, Ltd.: Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, In 
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New Product Announcement 
WESTINGHOUSE QUICK RELEASE VALVE 


light weight...flexible mounting...more sensitive control 


Here is the new Westinghouse Quick Release Valve. Its all-new design features a 
number of improvements which make it the most efficient device you can use to 
vent air-pressure cylinders and other pneumatic equipment. 


Only 7 ounces!— The Westinghouse Quick Re- 
lease Valve is made of aluminum—it weighs only 
seven ounces. It is ideally suited to meet installation 


requirements where weight is an important factor. 


Unmatched response— This new device provides one 
of the most sensitive controls yet offered in a valve of this type. 
Because of its design, the Westinghouse Quick Release Valve 


will respond to pressure changes as low as 6 psi. 


Other advantages 


Valves have larger internal passages, allowing them to exhaust 


Westinghouse Quick Release 


greater volumes of air quickly and efficiently. These valves 
have been engineered so that centrifugal force will not affect 
their performance when mounted on rotating or revolving 
devices. Constructed of sturdy, corrosion-resistant aluminum, 
these valves will deliver long, trouble-free performance with 
minimum maintenance. The diaphragm of the Westinghouse 
Quick Release Valve is oil-resistant and its special design 


provides quiet operation. 
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No bracket needed—A key feature of this 
valve lies in the flexible mounting of its supply port, 
allowing the inlet and outlet ports to be assembled 
on the same center line or at right angles to each 
other. In addition, you need no bracket to install the 
new Westinghouse Quick Release Valve. 


A ceues coms comes contin cium ute eimtuh Cumush cams eth Gimp eastup tend eahinb iaun Galea Gleb tateab ena catia Giutin GED Canin ED ii GND Glin ni Sen Geum Glee Guan GemmD Gute Ghinb Gab CUED GED ED Ghee GED cae Gas GED GD Gm en a CD ens GSES 


To speed the operation of any pneumatic circuit, order the 
new Westinghouse Quick Release Valve from your local 


distributor. Price: $5.25. Quantity discounts available. 


See the yellow pages under Cylinders 
for the name of your local distributor. 


Westinghouse Air Brake 
COMPANY 


Industrial Products Division 
WILMERDING PENNSYLVANIA 
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NEW roller chain soul 
engineering data book 


CHAINS 


154-pages of application 
information, engineering data... 
sectionalized for easiest use 


Not just anothe talog, but an entirely new 
engineering dbox the most compre 
yet published on de 


on of modern rollet 


hensive, easiest-t 


procnwels, 
tains full data on the c 
Link-Belt line of roller ch 
th power tr 


LINK-BELT COMPANY 
Dept. RC, Prudential Plaza, Chicago 


Please send me a copy of the new | 


Name 


ROLLER CHAIN AND SPROCKETS 


LINK-BELT COMPANY 


Executiv Offices, 
cago | To Serve 


Prudential Plaza, Chi 
Industry There Are Link-Belt Plants, Sales 
Offices, Stock Carrying Factory Branch Stores and Distributors in 


All Principal Cities. Export Office, New York 7; Australia, Mar 
rickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 
13); South Africa, Springs. Representatives Throughout the World 
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Lightness There are a few products in this 


world that you don’t want to be light—like pile 


drivers, dumbbells and paper weights. But generally 
speaking, every designer strives for the lightest prod- 
uct that will do the job, especially in things like truck 
trailers and off-highway earthmoving equipment (the 
lighter the unit, the greater the load capacity) and 
in structures like a bridge, which has to support 
itself and a roadbed 

Lightness is easy to attain. For instance, you could 
make a ski pole out of balsa wood, rather than the 
Stainless shown above, and never know you were 
holding it. But almost always as we strive for light- 
ness, we also demand a certain amount of stiffness, 
ductility, strength. More than that, we need a mate- 
rial that can be fabricated on high-speed machinery. 

So it’s interesting to note that today, in cases 
where lightness is absolutely vital and hang the cost, 
designers still turn to steel rather than costlier ‘mate- 
rials when they need low weight and high performance. 


When our Explorer I satellite screamed into outer 


space, it was cased in Stainless Steel. On every high- 
performance aircraft, the landing gear is made from 
ultra-strong steel because each single pound shaved 
from the landing gear assembly saves from 7 to 10 
pounds of total aircraft weight, since it reduces the 
wing area, thrust and fuel required for the specified 
performance. Today, as we prepare for the first 
exospheric manned flight, we are completely sheath- 
ing the fuselage in steel, because no other available 
material has a better combination of lightness and 
high temperature strength 

In new, light-weight bridges, designers automati- 
cally think in terms of the new alloy and high 
strength steels. They’re so strong that thinner, lighter 
sections can be used, and they have the « a at- 
mospheric corrosion resistance necessary. 

The new steels should be chosen and fabricated 
with care, and the final selection should be made by 
a skilled metallurgist—either on your staff or ours. 
United States Steel, 525 William Penn Place, Pitts- 
‘burgh 30, Pennsylvania. 


United States Steel Corporation « American Steel & Wire « Columbia-Geneva Steel « National Tube 


. 
Tennessee Coal & iron « United States Steel Supply ¢ United States Stee! Expor mpany ss) United States Steel 





























Lower Left m: Design a trailer to haul more coal and stay 
Solution: Marion Metal Prod- 


witt the legal ! 


len High-Strength Low-Alloy Steel 


is lighter because the stronger steel 
Payoff: The new units weigh 23 


greater payload, and gross weight is 
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Lifts 6000 tons out of the sea with 
DENISON HYDRAULIC PUMPS 


When The Offshore Company faces the problem of raising its 6000-ton 
DeLong drill barges, they rely on Denison axial piston pumps to deliver 
the necessary muscle. Rated at 5000 psi continuous duty, four Denison 
pumps lift the 6000-ton platform at rates up to 15 feet per hour 
with precision control from one central source 

Utilizing a Series 800, 35 gpm Denison pump at each corner, the 
hydraulic system developed by DeLong and built to specifications | 
Denison is capable of actuating lifting jack cylinders separately or in 
concert as needed. The result is close regulation of the massive 6000-ton 
load through a system of 16 individual hydraulic jacks on 8 caissons 
or towers 

Whatever your actuating problem, Denison can help you develop an 
efficient hydraulic system to do the job dependably and at low cost. Why 
not consult Denison on your next job. No obligation. Write us. Denison 
Engineering Division, American Brake Shoe Co., 1194 Dublin Road, 
Columbus 16, Ohio 


Denison and Denison HydrOlLics are registered 
trademarks @ Jenison Eng iv ; 


. ABSCO 
Actuating System Controls for raising and 


lowering heavy off-shore rigs built b 
DeLong Corporation, New York. Denison ib) %& ISON 


axial piston pumps actuate hydraulic 


jacking cylinders, separately or in unison f ‘@) L . 


HYDRAULIC PRESSES + PUMPS + MOTORS + CONTROLS 
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Heat dissipation front and back Adjustable stops 





Wear-resistant contacts Stable operation, hour after hour 





FOUR REASONS WHY 


G-E rheostats give top performance at low cost 


General Electric plate rheostats offer stops can be set to predetermine the 
many outstanding features to give you range of operation of the G-E rheostat. 
the best possible performance with 
minimum cost and maintenance. These 


features include: 


Less contact wear—the movable contact ; 

rides on special wear-resistant seg ipating as high as 1100 watts p 
ments, not on the resistance wire. This NEED OTHER COMPONENTS? 
Greater heat dissipation—completely substantially increases the operating General Electric also h eer 
metal-encased and cement-filled rheo- life of the rheostat. 
stat dissipates heat from both sides, 
This allows a smaller, lower-cost rheo- 
stat to be used for a given rating. 


lines of con 
Stable operation—once the rheostat is for all yo 
set on the desired rating, it will main informati 
tain that setting with negligible change Engineer 
Easily adjustable stops—two movable in resistance, resulting in dependable Industry ¢ 


GENERAL @@ ELECTRIC 


D-c contactors and relays—feature new Vitreous-enameled resistors—1070 ohmi 
“building-block” construction to give max- values from stock, fixed or slide \ 
8 _ > “a “ase — : Section B784-14 
imum flexibility with minimum inventory. 200 watts. Call your G-E representative 
General Electric Co 
Schenectady 5, N. Y 


Please send the following tf 
GEA-6474—Plate-type rheostats 
GEA-6592—Vitreous-enameled resistors 
GEA-6621—D-c contactors ard relay: 


Name 
Compan y 
Address 


City 





miter box application, four 
ngton Needle Bearings handle 
ad and tw Torrington 
hrust Bearings with thrust 


loads imposed 


Perfect Combination 
for Thrust and Radial Loads 


Here’s a space-saving, cost-saving way to handle high thrust and radial 
loads. Just team up Torrington Needle Bearings with Torrington Needle 
Thrust Bearings! 


With their full complement of small diameter rollers, Needle Bear- 
ings handle higher radial loads than any other anti-friction bearing of 
comparable cross section. And Needle Thrust Bearings are only .0781 
thick — as thin as an ordinary thrust washer. Together they make a 
perfect combination of compact, light, rugged anti-friction bearings 

Either type of bearing may be run on hardened and ground adjacent 
parts to meet minimum space requirements. Or they may be used with 
standard races available from Torrington. To make the most of this ef- 
ficient combination, call on our engineering staff for application advice 
The Torrington Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON wwsigeprenenpicieguliestioe’ 


District Offices and tributors in Principal Cities of United States an 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
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Dashboard lighting by a new route... 


. will be featured in one of next year’s (1960 
model) Big Three autos. 

The route: electroluminescence, which provides a 
glowing, area source of light by activation of a phos- 
phor coating with an alternating electric field. 

Costs of such glow panels are now down to a 
point where the application is practical, suppliers 
claim. A 4 by 6-in. metal-based electroluminescent 


A motor that will run full of water 


or even completely submerged in water, has 
been designed by General Electric Medium AC 
Motor and Generator Dept. engineers. This is not 
an enclosed “submersible” unit, but an integral- 
horsepower motor designed from the winding out 


New, simpler pneumatic systems . . 


. . are being developed for everything from machine 
tools to airplanes. One example is the clamp de- 
scribed below. 

Another comes from B F Goodrich Aviation Prod- 
ucts. It’s introducing a pneumatic de-icing system 
that “eliminates the pumps and oil filtering and 
separating equipment, timers, solenoid valves and 
miscellaneous plumbing” associated with conven- 
tional de-icing methods. Furthermore, says Good- 


speedometer dial, for instance, should not cost more 
than $3.50, and might well be less than a dollar 
when produced in quantity. 

Panels of this type are expected to have a service 
life of 30,000 hours or more; and their current drain 
should be less than 0.1 milliamp/sq in. (For a full- 
scale report on today’s uses for this type of lighting, 
see Sept. 15 issue.) 


“ee 


with water-resistant, corrosion-resistant materials and 
components so that water can circulate right through 
the electrical as well as mechanical parts. Especially 
important, says GE, is the insulation that was used 
Look for additional details in Sept. 1 issue. 


rich, about half the weight (22 of the total 50 Ib) 
is in the form of major components which can be 
removed when the system is not in use. 

The activating gas, at a working pressure of 3000 
psi, is stored in a glass fiber sphere, similar to that 
used on the first stage of the Explorer satellite, 
where the pneumatic system is a key component of 
the launching mechanism. This particular unit was 
designed for light planes. 


Pneumatic clamp for machine tools . . . 


. developed by Blasi, A G; Solothurn, Switzerland, 
is said to be unusually simple and foolproof. It 
consists of a compressed-air cylinder (C), the piston 
of which applies a force to a clamp (B), held in 
position by a T-bolt (E). 

Accerding to the company, only three sizes of 
I’-bolts are required to accommodate workpieces (A) 
ranging in size from 0 to about 7 in. Furthermore, 
several clamps may be connected to the compressed 
air line through a single control valve so that they 
will operate simultaneously and pressure will! be 
evenly applied. 

The system can be made to operate automatically; 
and, with the normal pressure of 6 atmospheres, 
four cylinders having piston diameters of about 2.8 
in. can exert a total clamping force of about 6000 Ib. 
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Papers with high dimensional stability . . . 


for use in printed circuit boards, transformer 
board, filters, tabulating machine cards and other 
industrial applications are being produced experi- 
mentally by Owens-Corning Fiberglas Corp in co- 
operation with several paper companies. 

[hese papers, which combine relatively small 
imounts of glass fiber (2 to 10%) with cellulose 
fibers, are said to offer a good many advantages 
besides: tear strength is higher, density and porosity 
can be controlled, and processing characteristics are 
onsiderably improved. 

In making the new papers, the glass fibers, in 
izes from 4 to 9 microns, are added to the wood 
fiber during the papermaking process, and become 
in integral part of the paper. When the larger (9- 


micron) fibers are used, the estimated increase in 


Another new printing system . . 


using photosensitized plastic plates has just 
been announced. Like the process being developed 
in the US by DuPont (PE—Aug. 4, p. 20), this new 
German system is designed to make relief printing 
plates from original negatives by taking advantage of 
the fact that light will harden pre-sensitized resins, 
leaving the remainder of the plate soft so it can be 
dissolved away. 

In the German Helio-Print system, the photosen 
sitive material is wiped on to the plate instead of 
being incorporated in it as in the DuPont process. 
Then, the negative is placed over the plate, and 


No more front windows ... 


. for 1'V sets, says Pittsburgh Plate Glass Co. Now 
‘in the final stages of development” is a new lami- 
nated “safety tube” that “‘makes possible the elimina- 
tion of the separate front window, now standard on 
ill ‘T'V sets,” and “provides a picture brightness im 
provement of from 8 to 9%, improves contrast . . . 
and eliminates objectionable reflections” to boot. 
PPG also expects it to permit reductions up to 4 in 


Abrasion protection for glass . . 


. is provided by a new silicone surface treatment 
which is also claimed to be highly effective in pre- 
venting dust accumulation. Developed by Donnelly- 
Kelley Glass Co, Holland, Mich., it is expected to 
prove useful in mirrors for vending machines and 
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raw material cost per ton of paper produced is no 
more than $30 to $35. 

In papers so far produced, little effect on tensile 
or burst strength has been noticed, but there has 
been some reduction in fold endurance. O-C is 
working on improving the adhesion of the glass to 
the cellulose fibers, and believes that this will not 
only increase strength but also fold endurance. 

Information on the new papers may be obtained 
from Industrial Textile Div., Owens-Corning Fiber- 
glas Corp., 598 Madison Ave., New York 22, NY. 

(For a roundup of other new materials, made of 
silica and ceramic as well as glass fibers, see PE— 
July 7, p. 70; and for information on other types of 
paper, from cellulose, metal, and fungus fibers, see 


PE—Jan. 6, p. 34; Feb. 24, p. 12; and Mar. 3, p. 17.) 


the two are exposed to the light. A developing com 
pound removes the unexposed areas, and the plate 
is ready for use. 

Io go with the plates, the German company, 
Rote-Werke AG, Koenigslutter, has developed an 
office-type duplicating machine which, it says, will 
produce up to 100 prints an hour. However, the 
plates can also be used on a regular press. Cost of 
the plates, in standard letter size, is about 36¢, and 
the company says, they can be used for over a 
million impressions. The office printing machine is 
priced at about $1,110, makes 100 prints in an hour 


in cabinet depth and reduce supporting structures 

The tube doesn’t really dispense with the safety 
window—just moves it, right on to the tube itself. 
A lightweight layer of safety glass, etched to provide a 
glare-reducing surface, is laminated to the face of 
the tube by a layer of polyester resin. 

The laminating technique itself is new, might 
well prove useful in other products. 


other mechanical products—almost any place where 
repeated cleaning of glass parts is involved. Donnelly- 
Kelley thinks the process may also have applica- 
tion in instrument mirrors, critical glass parts for 


guided missiles, and the like. —ARG 
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House Passed Tax Bill 
Aids Consultants 


WasHINGTON—The House has just 
passed the Jenkins-Keogh bill (H.R. 10) 
which permits self-employed business 
ind professional men to deduct 10% 
of their annual self-employment in- 


come, 


up to an annual maximum of 


$2,500 to be in a restricted 
Ihe lifetime maxi- 
mum which can be deducted for this 
is $50,000. 


set-aside 
retirement fund. 


purp¢ Se 


the 
r¢ 65), at 


= 


Provision is made to withdraw 


money at retirement a 


which time taxes are paid on the sums 


as they are withdrawn, but usually 
under circumstances where the over- 
all tax rate is less. The money may 


individual 
reaches 65, but a tax penalty is im- 


The bill is 


be withdrawn before the 
posed if this is done 
posed if this is done 

he bill still must be passed by the 
Senate, and traditionally such money 
bills get shunted aside in the hurried 
closing days of Congress 


Higher Court Grants 


Inventor “Closed” Trial 


New Yorx—The Second US Court 
of Appeals here has just reversed the 
decision of the US District Court 
which denied Dr. Otto Halpern a 
closed court session to sue the Govern 
ment for compensation for use of his 
invention (PE, June 1957, p. 199 and 
July 7, ’58, p. 49). The US Govern- 
ment has 60 days to file an appeal to 
the Supreme Court if it decides to 
dao so. 

Dr. Halpern’s invention was re- 
garded important to the national 
security to the extent that the Navy 
would only describe it as: ““A manner 
and means whereby an object may 
escape observation by radar.”” Dr. Hal- 
pern, through his attorneys, Ward, 
Neal, Hazeltine, Orme & McElhanon, 
brought suit against the government 
last year for adequate compensation 
for the use of this invention by the 
military services. The US _ District 
Court in New York dismissed the suit 
on a claim by the Navy, which said 
that, “all testimony related to the 
subject are military secrets, the release 
of which would prejudice the country’s 
security.” 
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Foreign Countries Move Slowly 
toward More R & D Spending 


McGraw-Hill World News spotcheck of England, France, West 
Germany, Japan, Sweden reveals decided lag behind US. Most 
R & D money in these countries goes for defense; private indus- 
tries are spending more but reluctant to tell how much. 


l'oxyo—In Japan, a large part of the « Phi in ih 
R & D for industry is carried out in 11 veighin ; t Nat 
government labs run by the Institute no R & D, but ll exy ent 
of Industrial Technology. These labs design impr nt n 
span the fields of machinery, el from custom ( 
tronics, aeronautics, chemistry, metal do not object t 
lurgy and textile manufacturing. G 
ernment participation in industrial LONDON Ih n 
scarch is extensive because Japan pending $900 m 1on R&D 
companies, small and poorly capital ual Ch t 
ized, cannot afford to do it themselve the Department of Scientific & I 
Research done by the Institut lust R 
passed on at no charge to the first may err by 25% cither wa ef 
company that requests it. The com R& Da ints for about ¢ of 
pany is free to commercialize the r the tot 
sults. Nippon Electric, early this year, Broken down, 5] ng ks lik 
got manufacturing rights for the Mark _ thi it of the total, | t t 
IV computer developed by the Elec pent 57 
tronic Technology Laborsatory ing: a ift, $252 
Ihe Institute’s budget has gone up engineering, $9 
from $13 million in 1950 to $27 $56 million 
million in 1957. Half the appropria Sin 
tion supports work in the 11 labs, the industry R & D 
other half subsidizes R & D in private defens« xpenditur | 
industries. Candidate industries fot tabilized. Still, n 
government subsidy ire awarded” the magnitu fRE&D. B 
grants for projects of special interest — th ht to | Te: t US 
to the government. Recently, the In 
stitute awarded 116 contract il 
33% of the total—for machinery d R&D \ 
velopment. 
Some of the larger firms here a ti 


supporting R & D on their own—in lop! , & D 
cases about matching the government lt 
Mitsubishi Heavy Industrie 

a heavy-machiner ift manu 


subsidy. 


and airci 


facturer, reports its total R & D up  industnes 

from an annual rate of $4.3 million Ml 

in the 1954-57 period to $8.1 th R&D 

year. Broken down, this year’s fig might 

are $1.8 million on basic and general ntext. A few ny] 

research, $4.2 million on jet fighter 1 ( t ( 

$2.1 million on helicopters and tran 1 | t 

port planes. lor it t { t ICI 
More typical of the Japan¢ mn t $37.8 milli D 

is a small industry, Natori Work for irch | 4 

Ltd., (capitalization $14,000 ne of it. In 1956 ICI 

the three major printing-press build n and in 19 $21 1 R 
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portedly, ICI averages 2.8% of gross 
annual turnover on R & D 

GE pumps about $10.6 million into 
(they not 

expenditures), 
for industrial and ap- 
plied electronics research, and 15% 
Profits 


research annually will 


reveal development 


spe nding 85% 


research 
run about $27 million a year. 


for atomic energy 


Bonn—German companies zealously 
guard statistics bearing on R & D 
and often themselves do not know 


what they spend. Once out of central 
research, the cost of projects becomes 
diluted in plant budgets. 

Ihe only comprehensive effort here 
to pin down R & D was made by 
Deutscher Stifterverband, a depart 
ment of the Federation of German In 
dustry. Its survey indicates industry 
spent $190 million in 1956 and $200 
million in 1957. The department has 
guessed R & D ran $128 million in 
1955 and $70 million in 1952. If 
these figures are correct, research has 
increased from 0.25% of total sales 
in 1952 ($28.4 billion) to 0.47% of 
sales ($44.2 billion) in 1956. In large 
industries probably 1% to 5‘ 
plowed back into research. 

Though no firm figures are avail- 
able, heaviest expenditures are re- 
ported in chemical, optical and elec- 
tronics industries (the latter two stress- 
ing measurement and control) where 
research may account for 5 to 6% of 
sales of total 


of are 


(in optics, 5 to 15% 
employment is in R & D). 

Machine-tool builders concentrat 
ing on electronic controls farm their 
research out to public institutions. In 
the automotive and aircraft industries, 
research is small. The emphasis among 
many auto companies is on produc 
tion, styling and materials-handling 
projects that do not qualify as research 
in German terminology. Barred from 
producing aircraft until three years 
ago, the aircraft companies have many 
R & D problems but limited funds. 
Aviation research institutes are d ing 
about $3.5-million research this year. 

German payments for foreign 
license and patent rights are rising 
faster than receipts from licensing 
German products abroad. Payments 
for German patents rose from $950 
thousand in 1952 to $4.3 million in 
1957 (350%), while payments by 
Germans rose from $3.8 million in 
1952 to $25 million in 1957 (650%). 
Some observers cite these figures as 
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evidence that German industrial re 
search is getting insufficient support 
from big companies. However, inter 
est in research is growing among small 
and middle-sized industry. 

Industry, on the other hand, asserts 
that research is being intensified and 
German firms are abreast of scientific 
developments even in fields such as 
nucleonics, radar and electronics where 
activity was prohibited until a 


years ago. 


fe WwW 


Government and most indus- 
here agree that R & D is 
but not fast enough 
Economists have pegged average 
R & D budgets at around 5% of sales. 
But no one knows except manufac- 
turers, who are not talking. Said one, 
“We do not make propaganda with 


PARIS 
trialists 
increasing 


our research spending as some Ameri- 
can companies do.” 

Renault, a top auto manufacturer, 
reports a staff of 1000 engineers and 
technicians on R & D projects. Most 
of these however, are on assignments 
to cut production costs for the four 
CV’s and Dauphines now rolling off 


the assembly lines. A few Renault 
engineers are also working on propul- 
sion turbines and advanced auto 
models. 

Trade association sources confirm 


beliefs that R & D is rising. One 


First mobile digital computer . . . 


has been designed by Sylvania Electric Products, Inc., 


association estimates that spending 
by the mechanical industries runs 
between 1 and 6% of budgets. An 
association survey of electronics man- 
ufacturers put R & D at 74% of 
budgets in 1952. The association says 
more is spent today. 

In aircraft, R & D spending is off, 
as the French government has cut 
budgets. Sud-Aviation, the largest 
manufacturer, recently closed a re- 
search facility for lack of funds. 


SrockHoLM—Figures on Swedish R & 
D are not available. Where they exist, 
industries will not release them. A 
variety of reasons lie behind R & D 
secrecy—in aircraft, for example, R & 
D is almost exclusively military. The 
Research Institute of Swedish Indus- 
tries will make a survey later, but has 
no figures at present. 

In Sweden, industry has access to 
the work done by a number of scienti- 
fic research institutes supported by 
the government. Appearance research 
is generally handled through freelance 
designers. 

Hence, R & D in Swedish industry 
appears to be low compared with the 
US. The Volvo PV 444, put on the 
market shortly after World War II, 
now has a more powerful engine but 
has undergone only minor design 
changes otherwise. It looks the same. 





for the Army Signal Corps. 


Though tailored to military needs, MOBIDIC could have application in private industry 
—as a quick-delivery rental service for companies that can’t afford to buy or long- 


term-lease a computer. 


Designed to fit into a standard, 26-ft trailer, all-transistorized 


MOBIDIC requires no cooling system, will function efficiently in extreme climates, under 
difficult terrain and combat conditions, and is intended to solve military problems 
ranging from battlefield strategy to logistics. 
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Typewriter for engineers .. . 

This double-keyboard typewriter has a total 
of 180 characters. The keyboard at left is 
essentially the standard typewriter key- 
board, but with several mathematical sym- 
bols replacing the usual signs found on 
the top row of keys and to the side. The 
keyboard at right has all capital and lower- 
case Greek letters, small numbers for sub- 
and superscripts, squareroots, integrals, 
lower case italicized letters, is greater than 
or equals, summation sign, approaches as 
a limit and others. The typewriter was 
designed for Britain’s Atomic Energy Re- 
search Establishment by Imperial Type- 
writer Company, Ltd., Leicester, England. 


British Drop Liquid- 
cooled Reactor Systems 


Lonpon—Further development of 
liquid-cooled reactor systems has 
ceased here and work on the fast re- 
actor projects and several other sys- 
tems curtailed. Gas-cooled systems 
are now getting full priority. 

In dropping the liquid-cooled sys- 
tems after extensive design studies 
during the last three years, the Atomic 
Energy Authority (AEA) maintains 
that the sodium system has too many 
serious technical problems, and the 
pressurized water reactor is uneco- 
nomical in Europe because it needs 
highly enriched fuel. 

The high-temperature gas-cooled re- 
actor system will depart entirely from 
metal-like fuel components and will 
work on the uranium-thorium breed- 
ing cycle. Gas temperatures will 
reach 1300 F commercially by 1970. 
This is comparable with the latest 
steam conditions and, according to 
AEA, will prove useful for gas turbine 
applications, propulsion equipment 
and power-station needs. 

In the US, the AEC has just 
finished a lengthy study on the gas- 
cooled reactor concept to determine 
whether this country should support 
a development program in this area. 


The result: AEC believes the US has 
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Fusion Power: 
How Cheap, How Soon? 


Wasnincton—The AEC’s _ latest 
semiannual report takes, at first glance, 
an optimistic view of the development 
of thermonuclear power. But a closet 
look tells a different story. 

In listing “Benefits of fusion 
power,” AEC says: “The fuel costs 
would be extremely low . . . if the 
nuclear-energy content of a pound of 
deuterium (heavy hydrogen) could 
be converted completely into electrical 
energy . . . it could yield 40 million 
kw-hr of electricity . . . and the gross 
fuel cost would be only 0.0035 mils 
per kw-hr.” 

Actually, though, the best fission 
reactors convert only a fraction of the 
energy available in their uranium fuel 
into useful power (PE—Apr. 14, p 
52); and, the AEC admits, the cost 
figure does not consider the operating 
efficiencies of the powerplant or the 
capital costs of the reactor, which may 
be “considerable.” 

These calculations are based on the 
assumption that useful fusion power 
can be achived—an assumption not 
yet fully justified. Says the AEC, 
“There is no real proof that a thermo- 
nuclear reactor yielding net power can 
be built; however, there is no proof 
that it is impossible either.” 

It is quite likely that fusion reac- 
tions will be created in the laboratory 
within the next few years. The AEC 
has few doubts that the 100-million 
degree temperatures required can be 
achieved. But reaching the next goal 
—creating a machine that will produce 
more power than it consumes in 
reaching that temperature—“‘is prob- 
ably many years away.” 

Commercial plants are obviously on 
the far horizon. As the report itself 
notes, fission reactors have been pro- 
ducing power for about seven years, 
but “production of electricity (even 
by this type of plant) at costs com- 
petitive with those of conventional 
power plants has yet to be demon- 
strated.” 





enough technical knowhow to start 
building gas-cooled reactors as ad- 
vanced as any now being built. Con- 
gress gave AEC $51-million to do the 
job. Those in on the development 
program were Kaiser Engineering, 


ACF Industries, ORNL and Hanford. 
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Bits 
And 


Pieces 


BEFORE HE LOOKS FORA JOB... a young 
engineer singles out a few companies 
as potential employers on the basis of 
their growth potentials, stability, past 
technical achievements and personnel 
policy as it affects the professional 
man, according to a motivation re 
search study by Deutsch and Shea, 
Inc., technical manpower consultants 
Engineers’ opinions are based on their 
contacts with professional men, use of 
company products, company articles 
and advertising, convention displays 
and other sources... 


BRITAIN’S FIRST LETTER SORTER. . capable 
of handling 6,000 letters an st 
dropping then into 144 compartments, 
will have to have its operation cut 
back to 3,000 letters per hour—maxi- 
mum coding speed of the machine’s 
operator. The British PO has ordered 
20 machines at $42,000 per... 


THE TVA . . . may perform engineering 
services for outside parties in connec- 
tion with the construction of a gen 
erating plant or other facilities in 
which the TVA has any connection, 
according to a pending bill (S.1869) 
passed by the Senate and now before 
the House Committee on Public 
Works. The National Society of Pro 
fessional Engineers, which objects to 
the proposal, testified before the Com 
mittee stating that the bill “consti 
tutes an unwarranted interference with 
the normal functions and operations of 
private consulting engineers.” 


800 TONS OF STEEL PER HEAT... will be 
the capacity of Russia’s new automatic 
open-hearth furnace, reportedly the 
largest in the world. The Russian re 

port says that the furnace will use new 
methods of fuel burning, slag disposal 
ind rapid charging 


EUROPE’S NUCLEAR-POWERED SHI? its 
first, is still in the planning stage in 
Goeteborg, Sweden. The 
65,000 ton tanker will have 
hp rating. Several standby 
diesel units, plus a 


proposed 
a 30.000 
3,000-hp 
main 5,000-hp 
diesel prime mover will keep the ship 
moving at an emergency speed of 9 
knots. Estimated speed under nuclear 
power will be 18 knots. 
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Direct-reading viscometer .. . 


shows viscosity of test liquid during calibration of a turbine-type flowmeter (top 


center). Digital frequency-time counter on table measures output of flowmeter, while 


calibrating stand (right) accurately determines flow rate. 


NBS Develops Direct-reading Viscometer 


direct-reading vis be used for aviation fuels—g 
cometer that measures liquid 
bv loss of head across two restrictions 

f the time re 


of measuring 
through a 


W ASHINGTON—A 


te 
naptha, kerosene, and jet fuels 


other 


may 


iscosity 
ipplications, instrument 
be varied by altering the siz 
liquid to pass onfigurations of the fixed restr 


quired ror | 


capillary, has been developed at the 


National Bureau of Standards. With 


the new device, viscosity can be mea 


USSR Technical Journal 
Abstracts Available 


WASHINGTON Uh 


ed continuously f1 manometri 
calculations I 


b] 


olumn without 


tions—impossibie with 


which requires a gradual published its 
mversion to viscosity I levi Ru 
needs no electroni om po! ( now 


power conne tions 
Developed to fit 
raft engines for fuel-flow meters and 
iT imple of journal ab 

two flow restric stracts « red with the 
ind an 
and in seri¢ PB. 141111T Power 
Manometers measure total head Construction, Monthly, $¢ 
icross both restrictions and across the PB 141112T Measurement 
When Bi-monthly, $3 
is held constant while passing PB 141119T Instrument Manufa 
Monthly, $6 


141121T Machine Tools 


fuel-metering components, the vis 
I annual sub 


wT , — yo = — 
orince—or scription prK d order number! 


Machinery 


cometer consists of 


tions C ipillary 
different configuration 
loss 
Te h 
lownstream restriction alone 
total loss 


different liquids, then head loss on the 


niq i S, 


ture, 

direct PB 
The Tools, Monthly, $6 

from a PB 141125T Automatic Welding 

scale next to the second manometer Monthly, $6 


1411311 


downstream restriction is a and 


function of kinematic viscosity. 


viscosity can be read directly 


Now in prototype, the viscometer PB Metallography and 


measures between 0.5 and 5.0 centi 


trokes to an accuracy of and can \ complete list of Russian materia 
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Metal Working, Monthly, $6 a year. 


lable through the new Office of 
ign Technical Information Cen 
Office of Technical Services, De 
irtment of Washington 
5, D.C ; 
\t present, 


ral 


Commerce, 


abstracts of 
are available 


only the 


through the 


OTS. Copies of the original Russian 


guage documents are available from 
Library of 


Npanic . 


: 
Congress, however 


by the documents and 


can 


them translated on their own if 


nplete translation of an article is 
d 


OTS 


in journals are als 


ibstracted 
) translated in 

National Science Foundation 
ted programs. A 
he 31 Russian technical journals 


some Cases, the 


] 7 
mpiete list 


translated under the auspices 
the NSI 
Office of 


oundation, 


from 
1, National 


can be obtained 
Informati 


I 
Washington 25, 
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COMING EVENTS 


AUGUST 
18-21 . ... American iety of Me 
inical I I rs, me; I of 
her ngineers nt Heat Transfer 
Northwestern, Evanston, III 
American Institute of Ele 
Pacific General Meeting, 
Sact -al 


SEPTEMBER 
1-7 . . . . International Association for 
\nalog Computations, Second 

tional Conference for Analog Cx 


Strasburg, 


Interna 
mputa 
France 

4-5 American Society 
International 


Hotel Statler 


of Mechar 
il Engineers Conference 
Air Pollution New York 
8-11... . Society of Automotive Engi 
National Farm Construction 
Industrial Machinery Meeting 
tion Forum and _ Display 
Auditorium, Milwaukee, Wisc 
12-13... . Society of Engi 
Plastics for the Automotive Indus 
t St. Clair River Inn & Country Club, 
St. Clair, Mich 
15-17 


| 
al Engineers, 


and 
Produc 


Milwaukee 


. American Institute of Elec- 
International Confer- 

Applications in the 
Power Industry including design of rota 
King 


nto, Canada 


ence on Computer 


ting and non-rotating machinery, 
Edward Sheraton Hotel, Tor 
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Swollen Rubber 

right, after immersion in oil has increased 
from about 6 in. to 8 in. square. New GE 
nitrile silicone rubber, left, is unaffected 
after same exposure to oil. 


Rubber Resists Oil at 
High, Low Temperatures 


New Yorx—“Some extra frosting on 
the cake for design engineers” is the 
way Dr. Guy Suits, vice-pres and di- 
rector of Research for General Electric 
Co put it when he announced the 

ympany’s new nitrile silicone rubber. 
In one material the new rubber com- 
bines the good resistance to oils and 
fuels of nitrile rubber with the excel- 
lent performance over a wide tem pera- 
ture range (—100 F to 500 F) of 
silicone rubber 


Some immediate potential applica 
| 
| 
-rings, seals, gas 
] 


kets, hoses, couplings, other high-low 


ire: aircraft 


temperature uses 1utomotive (auto- 
crankshaft 


seals, rubber brake parts, power steer- 


matic transmission seals, 
ing pump parts, pinion seals, air sus- 
pension system 

rubber, which is 
expected to be commercially available 
by next January, 


Price of the new 
will be approximately 
$15 per pound, already compounded 
ind ready to mold or fabricate. This 
price compares favorably with the $15 
per lb raw gum figure for Du Pont’s 
recently announced fluorocarbon elas- 
tomer, Viton A, and Dow Corning’s 
fluorinated silicone rubber selling at 
$25-30 per lb. GE claims to have a 
lighter material (a lower price per cu 
in.) as well as being the only one to 
meet a current Air Force target for an 
elastomer with good oil resistance from 

65 to 350 F. 

GE says that the nitrile silicone rub 
ber will be and expects a premium 


Vast Shipbuilding Program Poses 


Design Problems 


WaAsHINGTON—During the next 10 to 
15 years, US ship owners are slated to 
spend over $3-billion for building new 
ships. This vast program—+4 of it is 
already underway—offering design en 
gineers a weighty challenge to find 
ways to carry Cargo. 

Aero-jet General Corp. has a 
$36,000 contract to study the value of 
building big nuclear powered, cargo- 
hauling submarines that would travel 
about 100 ft below the surface of the 
ocean. Size of the proposed subma- 
rines would be around ft long 
with a 47-ft beam. Its speed would 
be about 35 knots. Attached to the 
cargo submarines, but rising several 
feet above the ocean surface, would be 
a delta structure to house the 
crew and controls 

General Dynamics Corp. has a $34, 
000 contract to look into the prac- 
ticability of building big nuclear sub 
marine tankers. These would operate 
completely below the surface of the 


500 


wing 


ocean with special living space and 
control compartments built that would 
automatically 1 to the surface if 
major damages occurred in the vessel 
Speed of 50 knots are en 
sioned for craft 

Grumman Aircraft Engineeri 
Corp. of Bethpage, New York, ha 
$75,000 contract to study the advan 
tages of building passenger ship 
equipped with hydrofoils. Ships with 


capacity in be 


iround 
these 


around 300-passenger 
built on this principle 
speeds up to 100 mph 
craft already are 
successfully in Italy 
The Navy has been 
perimenting with them for lan 
craft use 

Basic reason for 
rine 


and attain 
Smaller pas 
sengel using hydro 


foils 
Venezuela 


and 


turning to 

the hind 
of the ocean’s surface to ship 
When 


vessels is to escape 


tions ocean storms wW 





material for several year The new 
rubber is a joint development of GE’ 

Research Lab in Schenectady and the 
Silicone Products Div. at Waterford 
N. Y. New facilities are being built 
to produce the nitril rubber 
however, GE says that present silicone 

fabricating equipment will handle th 
new rubber 


silicone 
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surface 
peed, ofte1 
These weather fact 
shipping industry hundred 
sands of dollars each year 
The advances in submarine design 
made by the Navy has proved that ves 
sels can be propelled faster underwater 
than on the Other fact 
such construction costs 


make the 


surface 
lower initial 
and smaller operating crew 
proposition highly 

Boldest thinking—and it’s 


] 
the thinking 


attractive 


designs for 

floating ships a few 

with the use of compressed a 
the Maritime Administratior 
Navy are interested 


f compressed 
underneath the 
lift it just high e1 


Court to Engineer: Keep 
Ex-employer’s Secrets” 


Satt Lake C1 The 


gained on 
ployer has been determined for Cha 
M. Miller in US District Court here 
Judge A Sherman Christ 
ly 28 permanently I 


f Central 


Monsanto 


onstructio!1 


phorous furnace 





Canyon, Idaho. Central Farmers, 
made up of 14 large Midwest cooper- 
atives, is building the furnace as part 
of a dicalcium metaphosphate plant. 

Miller, formerly employed by Mon- 
santo as an engineer at its Soda 
Springs, Idaho elemental-phosphorous 
plant, also was ordered by Judge 
Christenson’s decision to return some 
102 documents he “appropriated”. 

Monsanto had filed suit in this 
court late in 1956, naming as defend- 
ants: Miller, Central Farmers, and F. 
C. Torkelson Co, Salt Lake City, 
which had design contract for the 
plant. Central Farmers was not served 
in this case, nor was an injunction 
issued against Torkelson, but the judge 
held the firm may be enjoined if it 
utilizes any of Miller’s information 
obtained from Monsanto. Miller was 
further enjoined from consulting with 
lorkelson in such manner as to reveal 
any Monsanto secrets “which were 
acquired by Miller in the confiden- 
tial relationship of employer-employe.” 

Monsanto accused Miller of divul- 
ging confidential information in viola- 
tion of a contract he signed when 
working as an engineer for the chemi- 
cals company. The defense contended 
no “secrets” were involved, and that 
Miller had been employed elsewhere 
between the time he left Monsanto 
ind was hired by Central Farmers. 

Only part of Judge Christenson’s 
findings were made public. However, 
he determined that: (1) Miéiller’s 
contract regarding knowledge gained 
and secrets learned while on Monsanto 
projects was a legal instrument, and 

2) in any event, common law would 
prohibit disclosure of trade secrets of 
any employer, even though the em- 
ploye had severed connections with 
the employer. 

Counsel for Miller said he already 
has returned the documents, and is 
no longer working on Central Farmers’ 
elemental-phosphorous_' unit. The 
l'orkelson firm also has been removed 
from design engineering work on the 
furnace to another part of the plant, 
ind has been replaced by H K Fergu- 
son Co, San Francisco 

Still sealed and not made public 
is a voluminous “Exhibit A” consti- 
tuting the Monsanto trade secrets 
The judgment stated that Miller 
“wrongfully” and “unlawfully” dis- 
closed these trade secrets. 

The finding of the court did not 
assess damages against Miller—this 
would require a separate suit 
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READER TO EDITOR 


First, Get the Facts 


To the Editor: 

Going through the article, An En- 
gineer’s Profile (June 16, p. 33) once 
over-all comment on the author’s view- 
point is possibly that of mistaking 
the stereotype for the actuality—that 
a genius is 
with a 


bulbous-headed, 
Actual 
records that have been kept of gifted 
children for a number of years now 
show that the opposite is actually the 
truth. However, people with the 
stereotype in mind still can find ex 
amples of puny bodies housing good 
minds. In an occupation which does 
deal rather heavily in concrete facts 
and figures, a lack of ability for verbal 
expression can be ignored, or give the 
person who lacks such an ability a 
better chance of success than he 
would otherwise have in a _ highly 
verbal field such as law or politics. 
However, people who lack the ability 
to express themselves well usually find 
it very difficult to rise in the ranks 
and become successful in areas where 
management talent is necessary. 
The author from Gaynor and 
Ducas, Inc., has fallen into a rather 
common trap of reasoning into the 
general from the specific. Such rea- 
soning is often used in scientific and 
engineering work to deduce a theory 
Theories have 


usually 


spindly physique. 


themselves to 
be valid only when proven so by the 
facts. As an example, phlogiston as a 
theory of combustion enjoved a long 
life but was completely wrong. It 
would be interesting to see just what 
the basis is for the observations in the 
article 


shown 


LEONARD GREER 
Asst. Chief Engineer, Penn-Union 
Electric Corp., Erie, Penna 


Feeding Bottle for Baby 
To the Editor: 

In the June 30 issue (p. 34) there 
is a plea from J. B. Helm for a plastic 
feeding bottle for infants 

Long ago, with out first child we 


decided that 
fant pretty just 
snipped a hole in the nipple and let 
baby feed himself—cereal, vegetables, 
anything that can be made up into 
a “goo.” We have used such a 
method on eight babies. Beauty of 
the method is that no special equip. 


feeding an in 
rough so we 


spoon 
was 


ment is needed; buy regular bottles, 
glass or plastic and simply snip a small 
hole in the nipple. What could be 
simpler? We have eight giants to at- 
test to its practicality. 

—J. H. Faure. 


Research Associate, E. I. duPont Co. 


Ball-type Worm Gear 


lo the Editor: 

In your June 30 issue (p. 34) Mr. 
C. W. McLaughlin requested a ball- 
type worm-gear drive. I would ap- 
preciate your informing him that US 
Patent No. 2,836,985 issued on June 
3, 1958, was granted to me, answering 
his problem.—Artuur M. Marora 


Maroth Engineering Co 
Wilton, Conn. 


l'o the Editor: 

Our Company is engaged in the 
manufacturing of ball-type worm 
drives in addition to our other ball 
Froyp E. MILLER 


Beaver Precision Products, Inc. 
Clawson, Mich 


bearing devices. 


Omitted Symbol 


lo the Editor: 

A symbol was omitted from Fig. 2 
of the article “Compression Strength 
of Thin-Walled Cylinders” (July 
p. 77). The formula for allowable 
stress should have read 


F, = E ( K. + A K. . ). 
Also, a short cylinder is less than 
3.4.x \/1t. No mention was made 
of the square root. 


—IJreNE C. Kusmiss 
Clifton, N. J. 


Measuring Linear Speeds 
To the Editor 

I noticed that in your column 
“Why Don’t They Research and 
Develop” (June 2, p. 42) Mr. G. R. 
Searing put forth a need for a method 
for measuring linear speeds of various 
machine tools. We currently manu- 
facture and sell a device suitable for 
this purpose. This unit has been in use 
for about 24 years by a number of 
manufacturers, also, to original equip 
ment manufacturers to include as a 
omponent part of their production. 

—Joun D. Worrett 


Maico Electronics, Inc 
Minneapolis, Minn 
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HERITAGE heralds a new era in design and comfort 
with 


OGRETHANE FOAMS 


based on NACCONATES*! 


Good news for furniture buyer 


germ of a profitable idea for you, too 


Urethanes have almost li 
comtort cushionin 
7 


and vibration iso 


“s 
tion and in { 


They can be flexib! 
densities and re 
dielectric properties 


profitable innovatior 

If you would like to learn more 

on vour company letterhead briefly o 
terest. As makers of NACCONATE D 
essential urethane co nent 1] 


manufacturers to develop 1 


- Photo courtesy Heritage Furnitur 
llied 
hemical NATIONAL ANILINE DIVISION 


Ak Atlanta Bost 


* 
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New program timer features complete adjustability 


timer has a 

throughout its 

CXPEs | ever requiring a change 
juence. But in many others, 


I the 


( timing 


be able to change 


nd the intervals mak 


its desirable to 
liming sequence 


ing up the sequence in acomplete cycle 


ramer Type 511 and Type 
Iimers fill the bill for a 
combining high accuracy 
field adjustability of as many 
individual timed 
Although these timers can be supplied 
with cams to fit 
present application, the 
ikes them 


unit with 
complete 
as eight ntervals 
the needs of a 
added feature 
the ideal 


Iming sequence may 


preset 


of adjustability m 


choice where the 


later be changed 


Operation 


external 
which 


Ap through an 


plying power 
sust 


ined contact starts the timer, 
continues to cycle until the control con 
the 
range of the timer specified 
num 
the 


one 


is broken. Full cycle time is 
| time 


nd may be selected Irom a | irge 


of available ranges. If desired 


can be wired to periorm 


, , 
cycie and stop 


At the start of each cycle, 
SPDT load 


OSITIONS § 


in the int 
vecified (or established 


nent) by the user As 


switches are 


rT q 1 


ret 
AQGyUst 








VARIABLE-CYCLE PULSE TIMER TYPE 650 


M Or i in ¢ { 


CRAMER CONTR( 
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the cycle progresses each load switch 


is transferred by cam to 
open or 
the required time and for 


duration 


its operating 


close its connected circuit at 


the require¢ 


Timing Cam Adjustment 


IS Opel ited by 

double cam to close the 
switch to one the 
close it to the opposite contact. Depend 
circuit either of these 
“make” or the 


Each section of each cam 


switch 


Each SPDT 
one section 
contact, other to 
ing on wiring, 
actions can “break’ 
load circuit 
is independently adjustable through 
full L8O°, without disturbing any other 
cam setting, by means of a small span 
ner wrench furnished with the unit 
Adjustment ts indicated on a dial which 
is marked in percent of total 
time, permitting accurate selection of 


the desired and “break” points 


cycle 


make 


for each load switch 


Features 


TIME RANGES 


oO | cycle 
LOAD CIRCUITS 
or from 4 to 
d by a totally 
reak SPDI 


t 5 ' 
il 0 


ADJUSTABLE PERCENTAGE TIMER TYPE 610 


Makes or breaks a lect 

i Variable percentage of a bas 

ime Desired perc tage t i 
for ON or OFF control of the 

idjustat 


Total cyc 


devic 1S from 4 to 96 il 
t 
eps of | 


14 


le-time ranges from 
Internal 


tor I sasily be irranged so 


seconds to 24 ho contr 

that the 
either closed open for 
cated percentage of the full cycle 


CORPORATION 


Box 7, Centerbrook, Connecticut 
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Field-Adjustable Program Timer Type 521 


OPERATING TIME 


30 of 


ime for 


each 


total cycle 


ACCURACY At 
l 


one cire 


Cc 4 


MOTOR 


ous, fo 


ult, 


ramer 


r 11S and 


CYCLING TIMER 


’ i 


SPDI 
rated a 


open h] 


t 30) 


cire 


tim 


amperes, 


2 cam specially 


L 


is 


Minim 


it 


Motors for op 


ICNnCies al 


1S 


TYPE 571 








as 





Ask our representative or write us regarding Clearprint's 
revolutionary, new “Pre-Print” which pre-prints your 
basic standards, typical details, title blocks, and bills of 
material. Their application to your particular needs can “Fade-Out” 


When you specify 


Drafting costs are cut in half 


Quickly and accurately 
rendered to scale with 
ey itrom dale Mitsc Mem stile (a 
you. Guide lines are 

on back of drawing 
surface enabling you to 
erase and erase without 


disturbing them. 


Blue grid lines have 
disappeared completely 
giving sharp, easy-to- 


read copies. 


Try Clearprint’s perfect 
working surface with a 2H 
pencil — then with a pen. 
Lines are sharp and clear 
Erase and draw the lines again 
and again. Now hold Clearprint to a 


light and make reproductions. No ghosts! 


Then test your present sheet. 


CLEARPRINT PAPER CO. PE-158 
1482 - 67th Street, Emeryville, Calif. 


0 Please send me sample Clearprint 
sheets, with prices. 


save thousands of dollars in drafting and lettering time! (1) Send me Clearprint samples, with 


“FADE-OUT” PAPER 
TECHNICAL PAPER 
FORMS - CHARTS - GRAPHS 
“PRE-PRINT” PAPER 
THERE IS NO SUBSTITUTE 


Clearprint is Watermarked For Your Protection 


PRODUCT ENGINEERING + August 18, 1958 


prices, for the following uses: 


0 Have your representative call at my 
office to discuss special applications 
for my particular needs. 


NAME __ 
FRM 
ADDRESS 


ZONE STATE 
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Metal Buckles by Domor Buckle Mfg. Co Flower Pot is 44" high x 5” diameter 


CHASE $-19 PROCESS BRASS STRIP GIVES YOU 


EXACT JOB-TAILORED® SPECIFICATIONS PLUS SAVINGS 


The N 


Atlanta 


L&R Metal Products Division of Domar Buckle Mfg. Artistic Manufacturing Company says: “Our flower- 
Co. reports reduction in polishing rejects from 8% pot is a tough draw. We draw, reduce 3-4 times, 
to 1%, plus additional 5% saving traceable to anneal, hammer, polish, then lacquer. Chase S-19 
careful gauge control used in making Chase S-19 Brass has consistent quality, and never orange 
Process Brass Strip and Sheet peels in spite of the tough handling.” 


These are two of hundreds of cases where uscrs have made produ 
tion savings with Chase S-19 Process Brass Strip and Sheet. This 
Chase exclusive process can provide metal of 40-62 Rockwell B 


with a “job-tailored” list of properties to meet exact and specifir 


needs. With S-19, you can order and get the right combination of 
elongation, tensile. yield and grain size. And you get | more 
unrivalled surface that takes a final finish with minimum bufl e 


combined with fatigue resistance no other strip or sheet can match 
BRASS & COPPER CO. 


Be sure to ask your Chase Representative how S-19 Process Brass WATERBURY 20, CONN. 


can help you to a better product at lower cost. You can reach him nee ae 
Kennecott Copper Corporation 


ation’s Headquarte rs for Brass, ¢ opper and Stainless Steel air 


Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 


ocally, or by writing Waterbury 20, Connecticut 


Milwaukee Minneapolis Newark New Orleans New York (Maspeth,L.!.) Philadelphia Pittsburgh Providence Rochester St. Louis San Francisco Seattle Waterbury 
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HOW THE 


MAKE THE TAPE THAT 


\ rap a fully cured tape of this new silicone rubber 
around a cable ... in a short time it fuses into a 
homogeneous mass! Press a molded or extruded 
piece of this rubber into position and it will stay 
firmly in place. From research at UNION CARBIDE, 
the Silicones Man brings you the world’s first fusible, 
silicone rubber. 

This new product has all the properties usually 
associated with premium silicone rubber... out- 
standing high temperature performance, good elec- 
trical and oil resistance, excellent reversion resist- 
ance among them. You can well imagine the many 


applications in electronics gear, high temperature 


Unlocking the secrets of silicones 


Rubber, Monomers, Resins, Oils and Emulsions 


The term * is @ registered trade-mark of UCC 





SILIGONES WAN neve... 


FORMS A PERFECT SKIN 


locations... how assembly work will be speeded by 
“press-in-place” construction. Here is another exam- 
ple of how the spec ialized knowledge of the Silicones 
Man has helped solve an “impossible” problem 

Write for data on “Fusible Silicone Rubber” or 
any of the many other silicones products available 
through the Silicones Man. Address Box HP-9706, 
Silicones Division, Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. ¥ In Canada: 
Bakelite ¢ ompany, Division of Union Carbide Can- 
ada Limited, Toronto 7, Ontario 


Si Site). 
CARBIDE 


vRace-mMaAnK 


SILICONES 





“THE MOTOR IS 
PROTECTED AGAINST OVERLOAD 
BY BUILT-IN THERMOSTATIC 

PROTECTION” 


MOTOR PROTECTORS 
guard against costly burnouts 
in GOLF SILENTIUM 
pumps made in Denmark 


The factors which cause overheating in single and three-phase motors are the same 
everywhere and lead inevitably to the same destructive result unless controlled. 

That is why you'll find progressive motor and equipment manufacturers the world over 
specifying KLIXON Inherent Overheat Protected Motors. 


KLIXON TYPE CW The H. HOLLESENS Pump Works of Copenhagen, Denmark, long a user of KLIXON 
THREE-PHASE PROTECTOR protected single-phase motors, is the first manufacturer in Europe to specif 
KLIXON three-phase inherent protectors in its product line. 


Here’s what Manager, Jgrgen Aabye, says: 

“In our silent circulating pumps for central heating, for garbage grinders and domestic 
water supply systems, we have for years guarded against motor burnouts with KLIXON 
Protectors — first in single-phase motors — now also in our three-phase equipment. 
The results have been excellent.” 


You, too, can get maximum overload capacity with dependable overtemperature 
protection in the motors that operate your equipment just specify and use KLIXON 
inherently protected motors. Write now for the details on KLIXON Inherent Protectors 
for single-phase and polyphase motors . . . new bulletin PR 1243 available on 
three-phase motor protection. 








METALS & CONTROLS | CORPORATION 


Spencer Division 3808 Forest Street, Attleboro, Mass 


KLix0N 
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A 3-Way Money Saver 


GENERAL 1 Lowers Production Costs 


2 Reduces Scrap Losses 


PLATE 3 Reduces Inventories 


General Plate’s profile rolled stock offers new opportu- 


nities to reduce costs in today’s quest for dollar-saving 
methods. Here’s some of the benefits you get from 
General Plate’s profile rolled stock 
. Simplified small parts production. 


. Close tolerances in dimensions, contour, and composition 
3. Wide diversification of available metals and shapes 
Finished surfaces. 


. Size range from .025” to 314” wide 
These advantages, plus expert toolmaking skilled produc- 
tion people — proper heat treating facilities — efficient delivery 


service make General Plate a dependable source of supply 
f for your formed stock needs. 


‘ Let us figure on your 
; profile rolled stock 
‘ requirements if you'll 


send information to help 
us quote, we'll be glad 

to estimate tool and 
material cost 

without obligation 














You can profit by using General Plate Profile Rolled Stock. 








METALS & CONTROLS | |CORPORATION 


General Plate Division 1008 Forest Street, Attleboro, Mass 


FIELO OFFICES: NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 
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N OW. . from MUELLER 


cold:-prest, IMPACT 


the amazing, new, chipless metalworking 
method that cuts production costs... 
..../mproves part quality 


Cold-Prest Impact Extrusions are here. This amazing new method of producing parts to closer tolerances . . . with better 
physical characteristics, and with absolutely no waste and at extemely high speed is the greatest development in metal- 
working in the last 20 years. And it’s proving to be the most practical method of manufacturing a staggering number of 
designs that combine cold forged bases with shells shaped as rounds, ovals or rectangles. 


Here are some of the reasons why your company can save money and improve product quality ... by specifying Mueller 
Brass Co. Cold-Prest Impact Extrusions. Parts are formed with no chip loss; you pay only for the metal that goes into the 
part. Because of the dimensional accuracy of Cold-Prest extrusions, parts can be held to closer tolerances and many costly 
secondary machining operations are eliminated. They have better physical properties with actually less metal needed to 
achieve greater strength. 


Cold-Prest Impact extruded parts often reduce or eliminate assembly operations because products 
employing several parts can often be made as a single extrusion. Also, complex parts produced by 
conventional methods requiring costly machining to close tolerances can be made in A SINGLE 
OPERATION as a Cold-Prest extrusion, saving raw material, costs of time, tools and labor... as 
well as assuring a positive leak-proof part. 


These are the outstanding reasons why you should consider Cold-Prest Extrusions when you are 
specifying and purchasing fabricated metal parts. Call a Sales Engineer from the Mueller 

Brass Co. ... he will be glad to discuss your problems and answer your questions. Write * 
today for our new 16 page engineering manual on “Cold-Prest Impact Extrusions”. 
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BRASS CO. 
EXTRUSIONS 


MUELLER BRASS CO. SERVICES 
mean better designed, better 
engineered, lower cost cold- 
prest extruded parts 





To produce precision, high quality impact extrusions, Mueller 
Brass Co. combines all the important factors of design engineering 
and production in its Cold-Prest extrusion process. Trained engineers 
take into consideration such elements as functional strength finished 
Gppecrance and proper control of metal flow. Mueller Brass Co, 
offers this design engineering service to its customers, and engineers 
ore always available for consultation 





Here a die and punch assembly, made to exacting toler- 
ances and with a mirror-like finish, receives a final inspection 
in the tool and die shop before being sent to the production 
department. Skilled craftsmen work with the best equi 


ment available to produce these precision tools and die 
Technical skill, modern equipment and complete engineering 


services are available at no extra cost to you 


MUELLER BRASS CO. ereete 


r @ 8 F H U R O N a @ Mic¢ H 1 G : r 
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DE LAVAL 
‘moO PUMPS are now more versatile than ever 


De Laval IMO pumps have proved that they do a dependable job over long 
years of service. The reason is IMO design simplicity. These constant In addition to these basic 
displacement rotary pumps have only three moving parts—smoothly pumping advantages, the 
intermeshing rotors that propel the fluid axially in a steady flow without improved IMO gives you 
churning, pocketing or pulsation. There are no timing gears, cams, valves, sliding important new benefits shown in 
vanes, or reciprocating parts to wear or become noisy. Quiet, compact the cutaway illustration below. 


IMO pumps are excellent for direct-connected, high-speed operation. 





. Discharge flanges are DE LAVAL IMO PUMPS 
Inlet can be rotated to infinitely varied. You can use 


Ti Mmriieliielioumelecclre ull a Mureri mele hasliliels[-telths 
piping method to suit 
installation requirements. 


can also be used as 
hydraulic motors. 


Designed for either 
conventional packing or 
mechanical seals. Sealing 
method may be 
changed in your plant 
with a simple kit. 












Nodular iron 
casings for high i | , 
pressure service have 
high shock capacity. 


Higher pressure units are built 
by adding idler rotor and housing 
sections to the low pressure design. . 
Parts for the same rotor size are 
interchangeable over the 
Any position mounting is ; entire pressure range. 
possible without factory modification. 

aie elae Mele Me tile le Mel Mel lela delel- 

so that units can be built into your machines, 


Bulletin 3001 gives data on improved De Laval LY > . 
IMO pumps. Send for your copy today. ee DE LAVAL IMO umps 


DE LAVAL STEAM TURBINE COMPANY 


801 Nottingham Way, Trenton 2, New Jersey 














All of these parts were designed to serve 





Pick a part! any part... any metal 
Then ask us for an eye-opening quotation 


These are only a few of the thousands of multiple- 
plunger and progressive-tool press products we 
supply to every branch of industry—from simple 
eyelets to precision electronic components 

We offer a complete design-engineering service 
based on long experience and specialized production 
equipment, and are often able to suggest ways and 


means of using our stock tools to further cut costs. 


STOCK PRODUCTS: \Writ« BG-] 
showing a selection of more than 1,000 eyelets and 
seamless base pins ot 


W hic h are 


for catalog 
common sizes and stvles 
many ot kept in stock for immediate 
shipment 
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Simply send us a sample, drawing or description 
of the parts you need plus the (jl witity Phe metal 
can be copper brass hi EVA! nickel sil nickel 
iron, steel, stainless steel or aluminum ind in 
any applied or plated finish you choose 

Send vou inquiry to The American B Com 
pany, Fabricated Metal Goods Divisi m, VW bu 


P0-A. ( 


onnecticut 


ANACONDA 
Multiple-Plunger Press Products 
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WAV aT =1g=N'Z 21 mm Zell am ab’Zelaelelifomasleloiallal-1m ane leit: 


recommend Shell Tellus Oil 





























Its performance and name are the 
Other Outstanding Shell same around the world 


Industrial Lubricants 


Shell Rimula Oils—for heavy-duty diesel . Shell Tellus Oil is top-rated as both a lubricant and a control 
engines ; fluid for complex hydraulic systems. Its ability to combat 
oxidation, rust, sludge-formation, wear and foaming has earned 


Shell Talona R Oil 40 
weed it nationwide popularity 


case oul lor diese 
ae i lie al ; You may be glad to know that the hydraulic-operated 
chill Gini Qtie~fer u Laiisetale equipment you manufacture can now obtain the same efficient 
ind marine turbin . protection in other countries of the world. Tellus* Oil is 
Shell Dromus Oils—solut itting oil : available to your customers abroad. With it they can enjoy the 


tal 
fi me 
} 


same performance that your domestic customers rely upon. 


nop or a mammama tama . For more complete information on Tellus Oil, write Shell 


Oil Company, 50 West 50th Street, New York 20, New York, 
Shell Voluta Oils r high-speed que ° ts ‘ - 
ing with maximum stab ° or 100 Bush Street, San Francisco 6, California. 
: *Repistered Trademark 


industrial gear 


SHELL :TELLUS OIL 
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B.EGoodrich) 








Rivnut is threaded onto pull- 
up stud of heading tool 





Rivnuts fasten thin 
provide 6 threads in 


Rivnut is inserted 


firmly against work 





head held 3 Tool lever operates pull-up 4 
st 








REPLACES BRAZED NUT PLATE 


Rivnuts with closed ends are 
installed in one-tenth the time 
it took to braze nut plates on 
oil reservoir tanks. Leaking, 
warping and thread cleaning 
are eliminated, and spacer head 
assures proper positioning of 


tank on support bracket 








f 
\ 
si tiveet 
\ 
‘ 


ELIMINATES NUTS AND BOLTS 


One worker installs a Rivnut 
in the tubular leg of a portable 
barbecue in seconds — provides 
a firm, accurate nut plate for 
screw attachment. There are 
no boltheads to detract from 
the unit’s clean lines. Time is 
saved, too, in faster knockdown 
for shipping 











‘> 
IVI TTI) 
T/L WiLL [bali 4 
}, " 





sinseros 
— 
5 yocet 
¢ 
* 


DOES 2 FASTENING JOBS 


Rivnuts provide 6-thread nut 
plate for attachment from 
either end — or both 
light assembly, 


In spot 
Rivnut replace s 
awkward welded stud for attach 
Plug base is attache 

Result 


operations, lower assembly cost 


ing socket 


on other side. fewer 
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metal... 
seconds 





After upset, Rivnut threads are 


ready for screw attachments 


id, forms bulge in Rivnut 


B.F. Goodrich Rivnuts — 
the easy way to cut 
assembly time ...costs 


Rivnuts, the only one-piece blind fasteners with i 


threads 
can be installed by one person from one side of the work 


assembly 


in seconds. Easy installation saves up to 50 of 


time, reduces production costs. Rivnuts can also improv 


the appearance of your products and make them easier t 


use and service 

Rivnuts are made in a variety of sizes and head style 
to solve almost any fastening problem They make tignt 
dependable seals that resist vibration, stay put so you can 
assemble and disassemble the product as often as you like 
without stripping the threads. Wel pping and thread 
cleaning are eliminated. And yo Rivi frer 
enameling without fear of cl ppir 


B. F.Goodrich Rivnuts 


fastening jobs. They can do the 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstrates with 

Rivnuts fasten ¢ uf 

Explain nstruct 

proved applications. Writ¢ 

B.F.Goodrich Aviation Pr 
livision of The B.F.G 

Com} Dey c PI 





products 
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w spacemaker cylinder 


Quality Engineered 


to give quality results 






with Extras... 
at No Extra Cost! 


You get more—much more—when you specify 
and use any of T-J’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras... that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength . .. saves space . . . reduces 
manhours and costs in all push-pull-lift 
operations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 





METAL PISTON ROD SCRAPER NEW “SELF-ALIGNING" MAS- 
.. + Standard at No Extra TER CUSHION FOR HYDRAULIC 












Cost! USE . . . Standard at No Extra 
SM 155-3 with complete engineering details. y Cost! 
The Tomkins-Johnson Co., Jackson, Mich a no 
S- +» Jé . >i . AIR . . . Standard at No Extra NO TIE-RODS TO STRETCH .. . 
Cost! Standard at No Extra Cost! 
CHROME PLATED CYLINDER STREAMLINED DESIGN .. . Oil 
€z)) TOMKINS-JOHNSO BORES AND PISTON RODS ... Pressure to 750 P.S.I.—air to 200 
RIVITORS AIR ANO MYORAULIC CYLINDERS CUTTERS CLINCHOR Standard at No Extra Cost! P.S.1, Standard at No Extra Cost! 


ONE PIECE PISTON .. . Stand- 


FORGED SOLID STEEL HEADS 
ard at No Extra Cost! 


. » » Standard at No Extra Cost! 
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STEEL SHAPED TO CUT COSTS AND IMPROVE PRODUCTS 





Caterpillar track shoe made from 
USS Special Section Rolled Steel 
Bars—a fast, low-cost method for 
making irregular parts. 


Caterpillar makes this 
complex track shoe... 
from steel 

already rolled to shape! 


The famous Caterpillar Crawler Tractors need a lot of 
so the cost had to be 
kept low. To produce the highly irregular track shoe 
sections by machining, forging, casting or welding was 


shoes to make up their track 


either unsatisfactory, too costly or too slow. 

They took the problem to U. S. Steel and a special 
section hot-rolled steel bar was suggested for the desired 
shape. The track shoes could then be sheared to the 
desired length. Three simple punching, shearing and 
drilling operations completed the job and the 
shoes were ready for heat-treating and painting. 


This method permitted more efficient production of 


track shoes, reduced the amount of steel needed, elimi- 
nated slow, costly machining, and cut scrap losses to 
rock bottom. The final shoe is strong, tough and 
long lasting. 










Long life in rugged service has proved the quality of these shoes 
used in the endless track of Caterpillar Crawler Tractors. 


Since 1928, Caterpillar track shoes have been pro 
duced by the thousands from USS Special Sections 
No other production method has been devised that can 
compare with this for quality parts and low costs 

Why not get the facts on USS Special Sections? This 
is one way you can make substantial cost reductions 
and gain increased efficiency, too! United States Stee! 
525 William Penn Place, Pittsburgh 30, Pennsylvania 


USS 


United States Stee! Corporatior Pittsburgh 
Columbia-Geneva Steel — San Francisce 
Tennessee Coal & tron — Fairfield, Alabama 
United States Stee! Export Company 


United States Steel 


Why automotive manufacturers prefer 


N-A-X FINEGRAIN STEEL fo: bumpers 


WIDE RANGE OF SHAPES AND CONTOURS 
The complexity of today’s automotive bumpers de- 
mands a steel that provides maximum strength plus 
unlimited shape and contour possibilities. 


FLAT POLISHES TO A HIGH LUSTER 

The hardness and fine grain of N-A-X FINEGRAIN ren- 
ders this steel capable of assuming a high degree of 
luster at minimum cost. 


REDUCES POLISHING COSTS 

Bumpers made of polished N-A-X FINEGRAIN suffer no 
surface disturbances due to coarse grain or strain 
caused by the drawing process. Preparation costs be- 
fore plating are thereby reduced. 

LESS OVERHANG WEIGHT 

Generally, the most difficult bumpers can be made of 
N-A-X FINEGRAIN with 
yield 


minimum of 25°; increased 
This makes 
and 


strength over mild carbon steel. 


possible greater resistance to indentation sub- 


stantially decreased overhang weight. 


imper wings, drawn double f 
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tC ym N-A-X 
3 protective draw coating is removed. Contoured bumper 


No wonder automotive manufacturers prefer depend- 
able N-A-X FINEGRAIN for the difficult jobs. 


CHECK THESE IMPORTANT ADVANTAGES FOR YOUR JOB: 
N-A-X HIGH-STRENGTH both N-A-X HIGH-TEN- 
SILE and N-A-X FINEGRAIN—compared with carbon 
up to 50° stronger e have high fatigue 


with great toughness e are cold formed readily 


steels 


steel, life 


into difficult stampings e are stable 


against aging 
t 


le 


have greater resistance to abrasion e are readily we 


by any process e offer greater paint adhesion e polish 
to a high luster at minimum cost. 


to normal a 


Although N-A-X FINEGRAIN’S resistance 
mospheriec corrosion is twice that of 
N-A-X HIGH-TENSILI 


to extreme atmospheric corrosion is important 


carbon 

is recommended where resist 
For whatever you make, from steel bo 
HIGH-STRI 
design longer life, and/or less weight and ec: 


Let us 


with N-A-X NGTH ste¢ 


bumpers, 


your prod icts. show vou how. 


Cinc?é Ait Y ; m ne Ate 
FINEGRAIN, emers ) pre Afte 


s then re 


ady for plating without 


ts 
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ot rolled N-A-X FINEGRAIN sheet 


microincnes 


Sc 


¥ 


n elevator for plating. Protective coating has been 


rbances occurred after drawing operation 
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Sheet with protective phos 
machine ready for the draw pre 


Final inspection after plating 


from original flat | 


+ 


HIGH-STRENGTH STEELS 


Product Development Division, Dept. C-6 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan © Division of 


Product Development Division, Dept. C-4 


Great Lakes Steel Corporation, Detroit 29, Michigan 
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“NO ROOM 
FOR ERROR” 


in design of desk-size 
LGP- 3O digital computer! 


Precise performance assured in 
Librascope’s Fafnir-equipped LGP-30 


The new Royal Precision LGP-30 is a serial, 
Nd . “ ° ”) . 
ingle address, fixed point binary, stored pro- Small as a desk, but it “thinks big”! No less than 
ram digital computer featuring simplified 4096 
sis nd ease of operatior The unit is 
ign anda t yperanion i n ; > Loe - 
desta to snake: computer wee econaniedl memory drum of the new Royal Precision Elec- 


ind simple enough for more widespread tronic Computer LGP-30. Moreover, this compact 


ipplication 


words can be recorded on the magnetic 


unit, made by Librascope, Inc., a subsidiary of 
- General Precision Equipment Corporation, can be 
Fafnir Super-Precision Type Ball Bear- 
ings are used in duplex pairs, mounted back- 
to-back, at the pulley end of the LGP-30 boa conventional wall outlet. 


memory drum, and singly at the opposite end 


rolled where it’s needed and plugged into any 


At the heart of this versatile computer, Fafnir 
These preloaded, angular-contact bearings, 


stieeed wlth compediien ox tous ve super-precision type ball bearings maintain the 
er k it co Os Oo! oO Tro f 


tainers, are widely used in precision-built precise alignment and high sensitivity required of 
mechanisms the drum component. Counterbored to take a wide 
range of thrust, and radial loadings, these bearings 
provide the rigidity, extremely close-running ac 
curacy, and low torque essential in this exacting 
application. 


FA = a a | oa Fafnir's contribution to the development of the 
LGP-30 is another case history example of the high 

BALL BEARINGS caliber and comprehensive scope of Fafnir design 
engineering services available to you. Take advan- 

uaes couiiiee Be LINE IN AMERICA tage of it when you have a bearing problem. The 


Fatnir Bearing Company, New Britain, Conn. 
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In continuous lengths: the bronze casting you want in the shape you want! The advantages 
of custom-shapes in long lengths instead of individual castings. The uniformity and machinability 
of bronze alloys with no hard or soft spots: no sand, dirt, or dross to dull tools or reduce cutting 
speeds. The superior physical characteristics of continuous cast bronzes: impact, tensile, and yield 
strength, and hardness, improved as much as 100% over the same alloys cast by other methods. 
Asarco will custom cast practically all standard tin-bronze alloys in the shapes, lengths and diameters 
you need. Asarcon 773 (SAE 660). general purpose bearing bronze, is available from stock in 
260 standard sizes, solids and tubes. Check with your local Asarco distributor or write: Continuous- 
Cast Products Dept.. American Smelting and Refining Company, Barber, N. J.,.Kingwell Bros., Ltd., 


157 Minna St.. San Francisco. In Canada: Federated Metals Canada. Ltd.. Toronto and Montreal. 


CONTINUOUS-CAST DEPARTMENT OF 
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.»»With 

electric resetting 
in 1/10th 

of a second 


Added Evidence 
that Everyone 


Can Count on 
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N EW! 
| Veeder-Root 


Panel-Mounted High Speed 
Electrical Counters 


Tl hese new Series 1591 Electrical Counters fill 
the gap between standard and electronic counters for 
industrial, data processing, or laboratory and scientific uses 
They’re designed for accuracy and long life at very high 
speeds (rated at 3000 counts per minute, with extended 
test-runs up to 6000 cpm 


And they have the unmatched convenience of instant 
push-button resetting, either mechanically right on the machine 

. or electrically from a distance. Panel-groups of these 
counters can be placed right in your office . . 


. and one button 
can reset an entire panel 


Counters feature large figures, 
small size, low-wattage coils for continuous duty and other 
V-R vantage points on which patents are pending 


These new and different counters are the latest evidence 
that Veeder-Root design and development always keep 
pace with modern counting requirements. Write for 
specifications and prices 


VEEDER-ROOT 


INCORPORATED 


HARTFORD 2, CONNECTICUT 
Hartford, Conn. * Greenville, S. C. * Altoona, Pa. * Chicago 
New York * Los Angeles * San Francisco * Montreal 


Offices and Agents in Principal Cities 
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HYDRECO 


DUAL-VANE 
CONTROLLED FLUID POWER 


Contributes Added Flexibility 
to Machine Tool Performance 


HYDRECO Dual-Vane PF-100 Series Double Pumps 
with combination relief and unloading valves 
provide high circuit flexibility through either auto- 
matic or external pilot control. For example... in 
a “hi-lo” circuit, large volume delivery is avail- 
able for a fast traverse cycle. Then, during the 
feed cycle, when small volume is required, one 
pump section unloads automatically . . . saving 


TWO VANES ARE 
BETTER THAN ONE 


The hydraulically counter- 
balanced DUAL-VANES in 
these HYDRECO Hydraulic 
Pumps eliminate wear-pro- 
ducing loads normally caused 
by unbalanced hydraulic 
forces and vane acceleration. 
DUAL-VANES also maintain 
MULTIPLE SEALING BARRIERS 
to slippage and power loss 
DUAL-VANES are a patented 
and exclusive HYDRECO 
feature. 


dollars in horsepower! These pumps can also be operated on separate 


circuits... 


each circuit protected by its own relief valve. 


Dual-Vane Pumps can operate continuously at 2000 psi and up to 1800 
rpm. Their exclusive “Dual-Vane” feature and advanced design combine 
to assure long, trouble-free performance and maximum simplicity in 
servicing. Thus, they are a natural choice for a wide variety of high 
production equipment, including: Machine Tools, Hydraulic Presses, Die 
Casting and Plastic Moulding Machines, Closing and Clamping Devices 
and other functions calling for controlled variation in Pump volume. 


Member HEPA 


The PLUS factors in HYDRECO Dual-Vane Pumps weigh 
heavily at the sales end—so, WRITE . . 


. get the facts on 


Dual-Vane Hydraulic Pumps and Fluid Motors. 


THE NEW YORK AIR BRAKE COMPANY/ 





KALAMAZOO DIVISION e 
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KALAMAZOO, MICHIGAN 


THESE WELL-KNOWN 
HYDRAULIC SPECIALISTS 
ARE DISTRIBUTORS OF 


HYDRECO 


FLUID POWER 
PRODUCTS 


ALABAMA 
BIRMINGHAM—De Shazo & Associates, Inc 
CALIFORNIA 
OAKLAND—The Rucker Company, 4700 San Pablo Ave 
SOUTH GATE—The Rucker Company, 4956 Firestone Bivd 
COLORADO 
Alta Engineering Company, 2950 S$ 


CONNECTICUT 
BRANFORD—Stewart-Hunt Company, P. 0. Box 21 


FLORIDA 
Aero Hardware & Supply, In 


107 Broadway 


DENVER (Englewood 
Fox St 


MIAMI SPRINGS 
36th St 


4301 N. W 


ILLINOIS 
OAK PARK—Midwest Hydraulics, 302 Madison St 
ROCKFORD—Barker-Rockford Co., 110 Cedar St 


INDIANA 
INDIANAPOLIS—Tec Engineering Company, 132 £ 
LOGANSPORT—Tec Engineering Company, P 

KANSAS 
WICHITA—Baker Engineering & Equipment Co 
Ave 


30th St 
Box 4 


305 Pattie 


KENTUCKY 
LOUISVILLE—Scott Industrial Equipment Cx 
LOUISIANA 
NEW ORLEANS—Sintes Sales Engineers, 332 S. Diamond St 
MARYLAND 
ELLICOTT CITY—Colliflower, Inc., Baltimore Nationa 
MASSACHUSETTS 
AMHERST—The Stewart-Hunt Co 
LEXINGTON—The Stewart-Hunt Co., 1842 


MICHIGAN 
DETROIT—J. N. Fauver Co., Inc., 51 W. Hanc« 
FLINT—J. N. Fauver Co., inc., 3140 Hemphill 
GRAND RAPIDS—J. N. Fauver Co., inc.,2147 Engle 
KALAMAZOO—J. N. Fauver Co., Inc 343 Glendale 
MISSOURI 
Baker Fluid Power Co., 3323 
NEW YORK 
BUFFALO—R. C. Neal Co., Inc., 76 Pear! 
ELMIRA HEIGHTS—R. C. Neal Co., In 161 E. 1 
PELHAM MANOR—Neilsen Hydraulic Equip.,inc.,4 Penn P 
ROCHESTER—R. C. Neal Co., Inc., 572 Lyell Ave 
SYRACUSE—R. C. Neal Co., inc., 119 Crescent Ave 
OHIO 
CINCINNATI—Scott Equipment Co., 7109 Vine 
CLEVELAND—Lax Industrial Products, Inc., 422 
COLUMBUS—Scott Equipment Co., 2527 N. High 
DAYTON—Scott Equipment Co., 272 Leo St 
TOLEDO—J. N. Fauver Co., inc., 515 Lowell Dr 
OKLAHOMA 
ott Company, 3519 E 
OREGON 
Rucker Company 
PENNSYLVANIA 
CHESTER—Mort Gray Company, 4 Seminary Ave 
ERIE—Erie Industrial Supply Co., 1616 West 8th 
PITTSBURGH—Weinman Pump & Supply Co., 317 
SOUTH CAROLINA 
ngston and Haven, in P. ( 


660 S 


Sth St 


Pike 


Massachusett 


KANSAS CITY 


TULSA—The Lynn E 


PORTLAND—The 911 N. W. Hoyt 


CHARLESTON-—Liv 


TEXA 

DALLAS—The Lynn Elliott Co 
HOUSTON—The Lynn Elliott Co 

VEROIIA 
Cardwell Machine Co 

WASHINGTON 
SEATTLE—The Rucker Company, 1000 
CANADA 


ated Engineering 


RICHMOND 


MONTREAL—Aff 
Road 
TORONTO-—Stratofiex 
EDMONTON—Aff 
WHITE ROCK, B.( 


of Canada 





Ka Divi 

The Ne w York A Br © ‘ 
9012-8 East Michigan, Kalamazoo, 
send me Bulletin DF f 
HYDRECO Dual-Vane I ble F 


Panels 


Please 


Company 


Address 


| 
| 
| 
| 
| Name 
| 
| 
| 


City 
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Photo taken at Continental Can Company's Chicago Laboratory 


Republic's fabricating ‘Know How’ helps 
Continental Can Company 


BEAT THE HEAT AND COLD ! 


In a specially constructed “torture” chamber, 
the Continental Can Company, Chicago, 
exposes thousands of cans and their contents 
to extreme heat and cold. 

The customer wanted rack-type shelving 
with sliding shelves that could be quickly and 
easily adjusted to accommodate a variety of can 
sizes and types, yet still weather the severe 
changes in temperature. Republic’s Berger 
Division took over the problem, came up with 
the solution. Through its contract manufactur- 
ing facilities and equipment, Berger took the 
whole job off the customer’s hands. 

In Berger Plants many sheet steel products 
are fabricated for other customers and 


marketed under the manufacturer’s brand name. 


Berger’s large stocks of standard tools, dies, 
and specialized equipment for punching, shear- 
ing, forming, welding, and Bonderizing are 


CIRCLE 131 READER SERVICE CARD 


available to you. Constant research and devel- 
opment at Berger have resulted in advanced 
processes and equipment to make your fabri- 
cated sheet steel products more attractive, and 
more economical. 


Men of Berger’s national sales force will 
help work with you to solve sheet steel product 
problems whatever your location. With 
Berger manufacturing, you get the sales advan- 
tage of shipment out of well-located Canton, 
Ohio. Republic’s fabricating “know-how” 
provides you with the same high quality you 
see in Berger Division products—lockers, office 
furniture, shelving, and steel kitchens. 

Send a sketch or blueprint with com- 
plete specifications. Berger will tell you 
promptly what their specialized services can’ 
do for you. Detailed information is available 
in Bulletin 1090. 
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REPUBLIC FILING CABINETS ore available in a wide range of 
styles and sizes to meet any office filing requirement. Drawers coast 
on cradle-type progressive ball-bearing suspension slides. All steel 
construction withstands exceptionally hard use. See your dealer 


or send coupon today 
oe 


SOLVE THE PROBLEM of storing heavy items 
with Republic Wedge-Lock Steel Shelving. It 
is specifically designed for high stacking of 
enormous weights. The joints actually get 
tighter as more weight is added. Wedge-Lock 
Steel Shelving provides maximum loading in 
minimum floor space. Shelves can be easily 
adjusted — whole units can be converted or 
combined to suit changing needs. It can be 
easily and quickly assembled. Send coupon for 
full information 


REPUBLIC STEEL LOCKERS cre Bonderized 
to preserve their fine finish and protect against 
rust. They combine smart styling and design 
with simple construction, for fast, easy instal- 
lation. They provide full inside locker room- 
iness, sanitation, and safety. Send coupon 
for literature. 


REPUBLIC STEEL CORPORATION 
DEPT. PE -6073 


1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 


o Send Bulletin 1090 describing Berger Fabrication facili 
Wolds Witeal Kange ties and abilities 


Please send more information on 
Wedge-Lock Steel Shelving Lockers 


of Standard Steels and ait 
Stack Produclag 
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Why V-belts reinforced with 


DACRON 


REG. U.S. PAT. OFF 


give versatility in design, 


economy in maintenance 


SPACE-SAVING DESIGN. The extra strength of V-belts rein- 
forced with Du Pont “‘Dacron’’* polyester fiber satisfies the 
demand for more compact, more economical belt drives. 
Designers find that fewer and smaller belts and sheaves can 
carry the load. In a typical case, 5 belts made with “‘Dacron’’ 
did the work of 7 conventional belts. 


LOWER DRIVE COST. Compare cost and capacity of V-belts 
reinforced with ““Dacron’’ against standard belts. You'll find 
that belts made with ‘“‘Dacron’’ have increased horsepower 
capacity, give lower initial drive cost, easier upkeep . . . in 
every way a far greater dollar-for-dollar value. 


LESS MAINTENANCE. Stronger, longer-wearing V-belts rein- 

forced with “‘Dacron’’ are made to operate continuously 

under severe shock loads without costly maintenance ex- 

pense. They stretch less, have longer flex life . . . eliminate 

the excessive cost of frequent downtime for belt adiust m-nt 
.a big saving in operating expense. 


“‘Lasted 52 times longer than regular V-belts,” 
reports a user of belts made with “Dacron’’. De- 
spite continuous rugged use, only one belt change 
was necessary in five years’ operation. “Dacron” 
yields slightly under high impact—but resists 
stretch. And the low moisture regain of “‘Dacron’”’ 

only 0.4°;—assures dimensional stability to 
changes in humidity . . . less time spent in match- 
ing belts. 

For the next drive you design or install, consider 
the advantages of V-belts made with “Dacron’’. 
Du Pont makes the “‘Dacron”’ used by belt manu- 
facturers in producing their finest-quality V-belts. 
E. I. du Pont de Nemours & Co. (Inc.), Textile 
Fibers Department, Wilmington 98, Delaware. 


* Dacron” is Du Pont’s registered trademark for its polyester fiber. 


REG. U.S. PAT.OFF. 


BETTER THINGS FOR BETTER LIVING. THROUGH CHEMISTRY 


V-BELTS OF “DACRON” transmit more horsepower .. . stand greater shock loads... give longer flex life... 
give greater opportunities for machine-design improvement. 
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AMONG DESIGN ENGINEERS... ALLEN-BRADLEY IS THE PREFERRED CONTROL! 


> 
~~ 


Pneumatic Timing Relays 
BULLETIN 849 


These versatile timing re- 
lays are available in a vari- 
ety of types for either “on 
delay” or “off delay.” Delay 
time is adjustable from 
1/20 to 180 seconds with an 
accuracy of + 10%. Main- 
tenance free silver alloy 
contacts. Additional auxil- 
iary contacts easily added. 
A.C, or D.C, operation. Ss - 0 »f Tuy. oe 





AUXILIARY TWO TIMING COMBINED 
CONTACTS ADDED t ON-OFF TIMER 


Electronic Timing Relays 


BULLETIN 848 BULLETIN 852 


For applications iz An accurate and 
where reliability Driven by a | flexible A.C. 
is more important 2 Telechron mo- timer, designed 
than accuracy. As = tor, this timer for frequent op- 
the viscosity of the alternately . eration. Can be 
silicone fluid does opens and closes two switch recycled rapidly 
not vary with tem- units. Made to provide 2, 3, | over long periods. Time delay is 
. perature, the tim- 1, or 6 operations per minute | dial adjustable over a range of 20 
er’s accuracy is + 15% from on 60 cycles. Running and , to 1. Repetitive accuracy 4 
—30°F to+ 120°F. Can be easily drift time on both contact Eight units provide time delay y of 
adjusted from 2 to 30 seconds. units are easily adjustable. 0.025 to 120 seconds. 


This broad line of timing relays carries the traditional 
Allen-Bradley trademark of quality that stands for 


trouble free operation. The rugged construction and NN : 


maintenance free, silver alloy contacts have made 
them first choice among men in the field . . . engineers. 


consultants, and contractors. You just cannot go wrong A i L * aA re A D L i 


when you specify Allen-Bradley control ... by name! 
— CONTROL 


Allen-Bradley Co., 1329 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Enlarged 75 times, screw-machined 


aluminum bushing shows finer 
precision than the grooves of the 
L-P record on which it rests. 
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What the designer conceives ... aluminum achieves! 


0.040-INCH DIAMETER ALUMINUM BUSHING 
TO HOLD L-P RECORD PLAYER NEEDLE 


Designers: Fide litone, Ine.: Jense n Industrie 8s 


Screw Machine Operator: Walter Precision Company 


The sensitive diamond or sapphire needle used in modern L-P record 
players must be held by a precision bushing that is soft, but at the 
same time very strong. 

SOFT—to permit the needle to be inserted by gentle pressure. 
STRONG — to hold the needle firmly in precise alignment through years 
of use. In addition, the holding piece must be non-magnetic and light 
weight. 

To best fit these conditions of the bushing design, aluminum was 
selected. But because the smallest readily-available aluminum rod 
was \,-inch size, they still had the problem of grinding down to a 
center size of 0.045 before manufacturing the bushing. 

Their solution? . . . call Kaiser Aluminum screw machine design 
and operator specialists. Kaiser Aluminum, besides drawing the rod 
to 0.045, also straightened the coiled aluminum into 10-foot rods. 

This material was held to a plus or minus .0005 inch, making it 
possible to maintain concentricity and finish the part to these dimen- 
sions: Diameter 0.040; Overall Length 0.050 to 0.055; Inside Hole 
Diameters 0.0145 and 0.0165. The smallest O.D. is 0.027 to 0.028, 
making a wall thickness of only 0.0065. 

The manufacturer now gets four times as many parts from the 
same amount of metal—about 36,000 parts per pound—at half the 
former cost! 

Kaiser Aluminum specialists are immediately available to offer 
design and production assistance for any screw machine problem that 
you may have. Call the Kaiser Aluminum sales office or distributor 
listed in your telephone directory. 

Kaiser Aluminum & Chemical Sales, Inc., General Sales Office, 
Palmolive Bldg., Chicago 11, Ill.; Executive Office, Kaiser Bldg., 
Oakland 12, Calif. 


FOR THE COMPETITIVE EDGE, GO ALUMINUM 


ss 
” 


of 


KAISER 


ALUMINUM 


SEE *"MAVERICK’ « SUNDAY EVENINGS, ABC-TV NETWORK + CONSULT YOUR LOCAL TV 
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Multiple-bend discharge tube for refrigeration compressor is fabricated 
economically on Bundy-designed fixtures. Seven bends are put into a 7” 
length of 4% x .028” Bundyweld Tubing in just one semi-automatic operation. 


7 BENDS — 
IN 7 INCHES 


Saeki 





Only Bundyweld Tubing could take the stress 
...only Bundy could mass-produce the part! 


This refrigeration-compressor discharge tube graph- See what you can do with Bundyweld Tubing! Our 


ically illustrates the unique physical properties of 
Bundywelde Tubing and the skill of Bundys 
fabrication experts. 

Seven bends in just seven inches sets up terrific 
stresses—too many for ordinary tubing. Yet Bundyweld 
takes this punishment with ease .. . still stays 
leakproof by test! 

Because Bundyweld is double-walled from a single 
steel strip, it’s extra-tough has high bursting 
strength and great resistance to vibration-fatigue. 
Result: Bundyweld has become the standard of the 
refrigeration industry; and it’s also used on 95‘% of 
today’s cars, in an average of 20 applications each. 


engineers will help out at any design-stage in the 
development of your product, from blueprint to as- 
sembly. In many cases, they’ll have suggestions on 


how to make a part faster ... or at lower cost 


And when the design is firmed up, turn it over to 
Bundy’s skilled fabricators and relax. Using Bundy- 
designed machines and fixtures, they will mass- 
produce your parts at low unit-cost. Then they’ll 
package your parts carefully ... deliver them right on 
schedule — clean, bright and ready to use. 


Whatever your tubing needs, Bundyweld Tubing 
and Bundy services can pay off for you. Find out more. 
Call, write or wire today! 


BUNDY TUBING COMPANY « DETROIT 14, MICHIGAN 


LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE GERMANY AND ITALY 


F SN 


=~ 4 THERE IS NO REAL SUBSTITUTE FOR 
~ . ’ 


Bundyweld starts as a continuously rolled 
single strip of copper twice around laterally 
coated steel. Then it's a tube of uniform 


BUNDYWELD 
TUBING 


DOUBLE-WALLED FROM A SINGLE STRIP 


ckness and possed 


NOTE the exclusive Bundy 

developed beveled edges 

‘ which afford a smoother 
Bundyweld, joint, absence of bead 
se walled and brazed 
through 34 of wall 

ntact leakage. 


through a furnace 
Copper coating ‘ 
th st 7 and less chance for any 


w steel. Result 
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OIL HOLE 
COVERS 


Style GB — No. 527 
Ball Valve 


Style L — Ne. 1204 
Brass Elbow (Threaded) 


GEAR CASE GAUGES 


Screw mounted, to set flush. 
Glass port is backed with white 
enameled reflector, to make oil 
level (in gear case or transmis- 
sion) readily visible, even in 
dim light. Style CW — No. 4032. 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 

through sight 

glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 

ble oil supply. Non-breakable. 

Tops in convenience and de- 

pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 

For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
=m valve 
| permits 
/ extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 

Style PF—No. 4290. 


LUBRIKIT ... An assortment 
of 95 oil cups of 29 differeni 
types. Gits sales records 
show these oilers are mosi 
used for replacement and 
maintenance. Contents of 
each separate bin are 
clearly described on Inside 
Cover. 


Special Introductory Price 
Just $1495 F.O.B. Factory 


Satisfaction or your money back 


gk 
Sa. ates 


$y 
a nd 


<> 
GEAR 


CASE 
GAUGES 


This oil gauge plug permits in- 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
I I 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage 
j | 4 
get the GITS story. Free Engineering 
Service. Send NOW fo: 
Catalog. 


your free 


GITS BROS. Mrs. (Co. 
The Standard For Industry For Almost Half A Cent ry 


1838-B South Kubourn Avenve 
Chicago 23, Illinois 





6 times actual size 


rOR PRECISQ*tON OPERATION 


VALCOR solenoid valve 


relies on a self-lapping 


GRAPHITAR’ ae. 


(CARBON-GRAPHITE) 


These solenoid valves manufactured by Valcor_Epgi 

Jersey, incorporate a “floating seal” of GRAPHITAR, 

age of guided missiles in America. Overfialf a mi oyvaly es great use in ma Soni 
aircraft and guided missiles today. 


The heart of the “floating seal” solengid’valve is a precise, optically flat, GRAPHITAR 
disc which floats in the plunger. ight pressure, from either direction, moves the disc 
against an equally optically , Stainless steel seat, sealing perfectly. The solenoid valve 
actually improves with_usé, due to its unique self-lapping action. 


GRAPHITAR_has many unusual properties that make it an ideal material for such 
challenging “applications. It is nonmetallic; resists chemical attack; is mechanically strong, 
yet extremely light in weight. GRAPHITAR will not warp and extreme changes in 
aefperature cause virtually no expansion or contraction. Probably the most important 
of GRAPHITAR'’S advantages are its self-lubricating properties and low coefficient 


wr 
Detailed design data with of friction. 


typical applications, proper- 

ties and characteristics of Today design engineers are solving many different problems by using GRAPHITAR, a 
GRAPHITAR, are included most unusual and versatile engineering material. Perhaps GRAPHITAR is the perfect 
in Bulletin #20. Write us material for your product. Our competent staff of engineers can assist you in applying 


today—on — letterhead GRAPHITAR to your particular needs. 
—for a free copy. 


R-258-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES ivinbcetuendedy SAGINAW 12. MITCH 
GRAPHITAR” carpon-crapHite © GRAMIX” POWDERED METAL PAR i A RAPHITE PROL e USE 
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Ss weyer Fewest. SOV. Clip this page for handy “rough reference” 


(PERSPECTIVES 


in design and development... 





r . _ Hearings before a Senate subcommittee of the Committee on Govern 
Keeping Track 8 o_ diegpeditee staal 


: ment Operations, to discuss the possibility of creating a Department of 

of Information Science and Technology, received some interesting testimony on the 
problem of technical and scientific information storage and retrieval. 
As the proposal now stands, the Bureau of Technical Service will be 
transferred to the proposed new Department and “will have complete 
responsibility for the development of a science information program, 
using all of the facilities of the Federal Government which operate 
related programs; to acquire scientific literature; and to establish facilities 
to collate, declassify, translate, abstract, index, store, retrieve, and dis 
seminate information essential to the development of scientific and 
technological programs. . 

One estimate of the cost to industry and Government for present 
“inadequate and cumbersome information processing facilities” is $1 billion 
a year. Merrit L. Kastens, Assistant Director of the Stanford Research 
Institute, said that ultimately the cost must be borne by the economy as a 
whole. And, that a system for doing the job right would not cost a great 
deal more, and even may cost a great deal less. “The possible economic 
savings,” he continued, “through the elimination of the duplication of 
research and development effort and through the acceleration of the rate 
of technological progress, which an adequate technical information system 
would make possible, is extremely difficult to estimate quantitatively 

A survey of a group of industrial laboratories doing work for the 
Department of Defense resulted in an estimate that 30 to 85°) of the 
research and development work duplicated work already done elsewhere 
because of the lack of good channels of technical communications. One 
government research administrator said that because of the difficulty in 
searching the records for previous work related to a particular field, it is 
no longer economical to make a literature search for any research problem 
in which the experimental cost will be less than $100,000, When smaller 
programs are involved, it is usually cheaper to go into the laboratory and 
start from scratch. 


Efficiency of According to one spokesman who made his own survey, the efficiency of 


J research is 15%. The other 85%? Ten percent is duplication of material 

Research ? already prepared; 35° is lack of information, or work men did that they 
would not have done had they known the literature; the remaining 40°; 
is either the lack of proper definition of goals, or the lack of proper 
understanding. 

The total cost of research and development in the US is currently 
running along at the rate of 2% of the gross national product and is 
increasing at a rate faster than the gross national product. As D. C. Hilty, 
Manager, Research Information Div., Metals Research Labs., Electro 
Metallurgical Co., Union Carbide Corp. said, “This situation is a natural 
consequence of scientific and technical progress, which continually adds 
to the complexity of R & D programs. It implies that the R & D programs 
may be in danger of growing excessively to the point where they requir« 
a disproportionately large share of income for support, or they may lose 
productivity, or both. The effect on progress could be most serious. This 
cost must be reduced if we are to compete in a world and avoid a techno 


logical ceiling.” Paul Anderson 
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It's a fastener...It’s a friction-lock... 
It's a Tinnerman SPEED NUT doing double-duty 


Turn this Westinghouse Mobilaire® Fan to any 


angle and it stays angled. The Tinnerman 
Srpeep Nut Brand Fastener that holds the fan 
trunnions tight to the housing also supplies live 
spring-tension to keep the fan positioned at any 


angle you ¢ hoose 


These Speep Nut fasteners, developed by joint 
efforts of Tinnerman and Westinghouse designers, 
eliminate special adjusting thumb-screws. Only 2 
SPEED Nut parts serve the purpose of several 
stampings and ordinary fasteners. Material and 
assembly costs are lower than with ordinary fasten- 
ing methods. And the consumer gets a better fan 
that’s easier to adjust 

Chances are that Tinnerman designers can 
develop SpeeD Nut parts for your product to cut 
costs, speed production, improve that product 


Call your local SpEEp Nut representative now 
if he’s not in your Yellow Pages Directory 
under ‘“‘Fasteners’’, write to: 


TINN ERMAN PRODUCTS, tnc. 
Dept.12 +» P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


Speed Mula 


FASTEST THING IN FASTENINGS® 


CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerecessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg 
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Foreign engineers rarely told m« 
danger in translation. But I'll nev 


noon meal, when a Russian engineer said 


reason you have not yet launched a satelli 
vou are having some trouble breeding a small-en 
Our first animal-carrving rocket, you will recall 
bearing out the Russian story. It also remind 
lhe mountain labored, and brought forth 10u 
The important fact, however, is that a 6000-mile flight was successful 
not whether the mouse was recovered. 
Another European engineer first tol 
their aborts An early Soviet rock 
his story. Fragments were taken 
Venissieux near Lyons, but nobod 
stowed away in a cupboard for later 
Sputnik I orbited 
Now a newspaper report 
launching their three sputnik 
very good by comparison Th 
that the sputnik vehicles are ¢ 
parison with Vanguard or Jupit 
General observation of Russian produc 
be heavier than ours, because the USSR | 


. 
in miniaturizing and in utilizing th 


tS 


llovs. Their economy is still noti 
j } 


might well influence even such high 


Ihe point is that there are always 
me the tentat | ybing, s ntin 
dozing, empiri il one Either 
The danger is that the layman 
massive 
is bigness 
This is well-illustrated b 
there is reputed to be th 
now, with a new sta 
innex Mexico, or arrive at t objective 
rather than on the approach. 
If the real objective for example, is to find out the effect of rocket 
transportation on a living being, a mouse mav serve as well as, or better 


than, a dog 


s 7 


/ / P 
a K<I — 





Let the load be your guide when selecting 
POLYPHASE MOTORS 


First things first—recognize characteristics of the driven load 


before shopping for a single-speed motor. These tables 


match load characteristics with available motor 


designs . 


. . in terms of torque, slip and duty cycle. 


CHARLES C. LIBBY, Manager, Electrical Dept., Fairbanks, Morse & Co., Fairlawn, N. J 


Ti. tables accompanying this article go right to the 
heart of the problem of selecting a polyphase motor 
hey focus on the type of load the motor will have to 
handle. This is putting first things first—the opposite 
of starting with a motor and then trying to match it 
with load requirements. Once the need is matched 
with motor type in terms of torque, slip and duty 


cycle, it is then easy to determine required rating * 


by conventional methods 

Among polyphase motors, only the single-speed 
types are considered here because they are the most 
common. Before using the tables, the nature of the 
driven load must be established, and NEMA (National 
Klectrical Manufacturing Association) standards for 
ivailable motors must be understood (Tables I and II) 

Load applications fall into two general categories 
lable III for essentially constant speed at all loads; 
ind Table IV for all others, where the speed either 
must or may deviate from constant speed. Nearly con 


58 REPRINTED—circle E 39, inside back cover 


stant speed loads require nearly synchronous (low-slip 
motors that have less than 5% drop in speed from 
zero to full load 
slip motors. 


Other loads usually require high 
Driven-load torques in the tables are specified in 
percent full-load torque of driving motor rather than 
in lb-ft. Advantages are: (1) a single torque-percentage 
figure applies to complete range of similar designs; 
2) ratio of load speed to motor speed can be changed 
without revising percent of load torque; and (3) load 
torque description is in same terms as motor-torque 
standards. Static “breakaway” torque is that required 
to start rotation of motor and load from a standstill 
Dynamic “starting” torque is that required to main 
tain rotation immediately after breakaway. “Peak” 
torque is the max instantaneous required from the 
motor to drive the load over the most severe peak 
Motor max torque must exceed this value 

Load duty cycle means the sequence of operation 
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TABLE I—PERFORMANCE LIMITS FOR SQUIRREL-CAGE POLYPHASE MOTORS 
(based on NEMA Standard MG1) 





MOTOR TYPE BY DESIGN LETTERS (MG-1 11) 


TORQUE OR 
CURRENT CATEGORY 
(FULL VOLTAGE 
ON MOTOR) 


Limitations (or applicable section of MG1) 





Breakdown (max) Same as 


torque MG 1-4.12 locked-rotor MG 1-412 
MG 1-4.12 in MG 1-411 


Pull-up (accel.) = or > 70% of 
torque locked-rotor in MG 1-4.11. No 
MG 1-4.13 Min is 100% full-load torque standards 


Locked-rotor or 
starting torque Normal High 
MG 1-411 


Low 


Starting or 
locked-rotor In excess of Standard low 


current, amp MG 1-4.09 | per MG 1-4.09 
MG 1-4.09 


Very low 
per 
MG i-4.09 





TABLE lI—TWO STANDARDS OF SLIP FOR SQUIRREL-CAGE POLYPHASE MOTORS 
% sii __ Synch. Speed—Actual Speed 
= Synch. Speed 





LOW SLIP HIGH SLIP 


DESIGN D 


Source Motor Design Design C, Design F, High- 


of rating, AorB 3 hp 30 hp speed Deep- Frequent or hoist motor 
Standards _ 60-cycle and up andup- punch draw _ reversing 


speeds press press service 


Elevator Torque 


Commercial 1—200 2-4 5-8 8-13 8-20 15-20 15-50 
—_ hp - 
NEMA 1800-450 ‘ <5 


5 or more No 
MG 1-1.11 rpm 


standard 











* For > 10 poles (< 720 rpm synchronous at 60 cps) slip may be slightly > 5% 


__—«“_ iti hein Ac MMA AOA AR 





required by load. Some examples are lifting, start starting torque, low rotor resistance and low slip; 


stop service, and torque drives that do not rotate Design “D” has high starting torque, 
g g g 


high rotor 
continuously 


resistance and high slip; Design “C” has two squirrel 
Torque, current and slip developed by motor are cage windings to start like “D” and run like “B.” Ds 
defined in ‘Tables I and II. Max or “breakdown” torque sign “F’’ specifies low starting torque and very low 
is max developed by motor between zero and full starting current, but has been largely supplanted by 
load speed. Accelerating or “‘pull-up” torque is min industrial types with slightly higher starting current 
developed by low-slip motor and usually occurs at about 45% full-load current 


ind 
about 20% speed. 


tarting torque Wound-rotor slipring motor with 
NEMA design letters have been established for some external variable-resistance grid can be used for high 
single-speed polyphase motor types on bases of torque, ind low slip; it has good characteristic 
current and slip. Designs “A” and “B” have low service at varying speeds, It also 


oi ’ ) ) | 
PIVINE linip ved 


§ for continuou 


can isolate much of 
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TABLE Ill-FOR THESE CONSTANT-SPEED LOADS 


(Where drop in speed from 


AAR A AE RE 


THESE LOW-SLIP MOTORS 


zero to full-load is < 5% 





RATED TORQUE 
REQUIRED BY FRICTION 
AND WORKLOAD 


Break- 


away Start Peck 


10 
25 
A 
Easy 
starting 


25 
50 
A 130 
Medium 
starting 


150 


75 
125 
A 130 
Difficult 
starting 


175 


65 50 200 
200 175 *250 
<Loaded start and 

high peak > 


* Some jaw crushers and rolling 


| pumps and compressors 


| Circular saws (large); other ex- 


EXAMPLES 


Non-positive-displacement blow- 
ers, compressors, fans, and 
pumps; mixers (liquid); and 
motor-generator sets 


Small machine tools (also see 


Table IV) 


(unloaded start) 
Conveyors; line shafts; mixers 
(powder); positive-displacement 


(loaded start) 


amples same as medium (above) 
except higher torques required 


Mill equipment such as line shafts 
(rubber, flour), mixers, metal 
rolling mills, pulverizers (start 
unloaded), crushers (no fly- 
wheel), and hammer mills 





mills to 350. 





SUGGESTED NEMA 
MOTOR TYPE 
AND. ALTERNATE 


WHY EACH MOTOR TYPE? 


Design B Accepted standard for full-voltage start- 


ing 
Design A More efficient, lower slip than B (but 
usually costs more) 

Design C, or slipring Min starting 
starting 


current; reduce d-voltage 


Design F (or equiv.) 
>30 hp only 


Min starting and 


starting 


current full-voltage 


Design A Accepted standard for some new ratings 


of NEMA totally enclosed motors 
Design B Accepted standard for other enclosures 
and ratings 
Design A or B Accepted standard for full-voltage start- 
ing 
Design C or slipring | Min starting current and reduced-voltage 
starting 
Design C Accepted standard for full-voltage start- 
ing 


Slipring Min starting current 


Design C Accepted standard for 


torque 


high starting 


Design A Allows fuli-voltage starting for chippers, 


shredders, rotary vacuum pumps 
Special Steel mill, jaw crusher 


Slipring Min starting current, all applications 





in grid circuit 


1] 


wing smaller size than 


thereby 


increasing motor 


squirrcl-cage design 
g g 


LOW SLIP IS COMMON 


majority 
most frequently 
nartly 


urrent 


because 


motor for acros 


High tarting-torque loads require Design ‘‘ 


; 


of any low-slip desi; 


load with starting torque below 75% 


\”” motor 
Design “‘A” 


clutch 


moto! 


with 
OT ( 


of typical motor 
constant speed (Table III). 


power companies prt fel 
the-line 


drive, 


ipplications requiré 
Design “B” is the 


chosen low-slip squirrel-cage design 


a low-starting 
starting 


mo 


tor they give highest starting torque per ampere 
sn. High peak- or breakdown-torque 


requires Design 
ot 
\ slipring motor will pro 


or a larger rating 


vide both high starting and high pull-out torque 


\ hen load 


require 


60 


max pulsating torque 


consult 


nanutacture! 


rent 


tion and bracing of stator 


vibration and surges of 


in motor m necessitate special rotor construc 


Normal puls iting 


motors 


windings. 
Design “C” 


voltage 1S 


loads usually 
Starting at 
medium and 


requir¢ 
full 


he iv\ 


recommended for light 
tarting loads in Table III if 


the 
proper en However, starting current 


motor is chos 


to a squirrel-cage motor be reduced by lo 
only part of the 
with the appropriate power company foi 
current. A slipring motor in low-sliy 
usually started on full voltage, with variabl 
If requires 
Start 
Because 


can wering 


the voltage or using winding 
wise to check 
limitations on 
CTVICe 18 
resistance in rotor circuit for starting only 

10( torque at 
full-load value 
maintenance of slip-ring 
uitability of the squirrel-cage typ 


motor can develop up to with 
urrent not over 10 


™ oe tetetuen Ee 
notors lgher, first « 
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TABLE IV—FOR THESE TROUBLESOME LOADS . 


(Where constant speed is not primary goal) 


THESE HIGH-SLIP MOTORS 





APPLICATION TYPE OF DUTY 


Full-load start; fre- 
quent start and re- 
verse; intermittent 
service 


Plugging (switching 
terminals) and other 
reversing 


fre- 
re- 


Light-load 
quent start 
verse 


start; 
and 


Inertia starting Occasional start; high | 


load inertia 


Severe pulsating load 
torque, may be ran- 
dom or constant freq 
(10-60 rpm) 


Flywheel drive 


Stalled continuously 


Stalled intermittently 


Torque drive 


Torque both 


speed 


forward (motor) and 
reverse (brake) 


Frequent start-stop; 
fast accel. 


EXAMPLES 


Elevators 


Small cranes and 
hoists 


Large cranes and 
hoists 


Automatic machine 
tools 


Centrifuges, extract- 
tors, rotary kilns 


Punch presses 


Lever or linkage actu- 
ator 


Clamp or screw actu- 
ator; valve operator 
(limited rotation) 


Drive for reel or spool 
(stalled occasionally) 


Brake for reel or 


spool (free running) 


Drive for rapid tra- 
verse, feed or index 


SUGGESTED NEMA MOTOR 
AND ALTERNATE. ALL 
SQUIRREL-CAGE EXCEPT 

AS NOTED 


Class AH-1, 15-20% slip 


Class AH-2, slipring 


Hoist-type, 15-20% slip 


Crane type, slipring 


Design D 


Slipring 


Design D 


Slipring 
Design B 


Design D, 5-8 


slip 


and 8 


13% 


Slipring 


Torque motor, rated 
time (squirrel-cage) 


Torque n 


time 


otor stalled 50° 


max 


Torq brake, 5-209 


Je 


sip 


Torque motor, 20-50 slip 








WHY EACH MOTOR 
TYPE 


Low-amp start, high torque, 
quiet 


Same, but adjustable speed 


Low-amp start, high torque, 
short-time duty 


Adjustable speed 
Accepted standard for full 
voltage start 

25 hp 


Accepted standard for full 
voltage start 


25 hp 
With clutch drive 


Accepted standard for full 
voltage start 


25 hp 


No stall; 
high locked-rotor torque 


overheating at 


Same as stalled type ex 
cept torque varies inversely 
with speed fc d and 


orwor 
reverse 


Accepted standard 


High 
starting current 


starting torque 





HIGH SLIP FOR DIFFICULT DUTY 


High slip is not necessarily a quality 
esults from higher designed-in 

put there to give high t 

l\ Design “D,” the 
vith different slip valuc 
Class AH-1 
hoist requirements 
\H-2 is slipring 
high torque at low speed 


\” “R” 


Tue 
most comn 
and -2 motors 


\H-1 


l'orque motors 


meet 
is high-slip 
Te 
Design Or 


low slip motors ar 


Definite pur 


qui 


In its 


pt 


elevator 


IT 


1OWeT price 


than high-slip Design “D,” and sometimes mor 
nomical with high-slip loads—if a centrifugal or 
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REPRINT of 
by 


ind int 


cneck 


els nis ts te 


Reprints 


listing ir 


EDITOR'S NOTE: Selecting 


a matter of reading tables—prel 


ure necessary. Over two dozer 


have shown how to meet this 


allow listing them The round Ip 


wi 


otors 1s 


Dtained for 


Reader 


your retere e 
Service 


prints available see “‘Current 


122 


ft the card 


page 


not, of course, simply 
iminary tests and calculation: 


articles in the past few year 


need, but space here does not 


—title, issue date, and brief 


ll appear in a future issue 


61 





you can whip the backlash 


Spring clutches are noted for their unpredictable 
backlash. Nor does it help to tighten spring toler- 
ances. But these two simple spring modifications, 
developed by the author, eliminate the trouble. 


JOSEPH KAPLAN, 


Project Engineer, Fairchild Camera & Inst. Corp., Syosset, N. Y 


) when 
Her iT¢ t™ 
clutch that 
ninated—and with it disap 

lost motion in indexing 


f load ind 


torque In on 
d Its spring need not 
nterference ht ill d 
Rotating the nput shaft in the direction tending t 
| the spring will cause th pring to grip the shaft 
ind transmit torqu Reversing the input unwinds th 
pring, and it overrides the shaft with a slight drag 
:ven if a spring is made with close tolerances, ther 
ay be considerable backlash. For example, thre 
oils of a clutch spring in the bridging area have an 
inside diameter 0.001 in. larger than the end coil 


lor a 4-in.-dia shaft the backlash will be 


L880 2 (0.001) 3 (180 
x 0.5 


Tapered Springs Give the Answer 


lo eliminat backlash, the pring 
Ihe How 


hich 


forced 
When t 
the large! dia 
usually sufh 

The other 
somewhat m 
pring from th 
change in thicknes 


nounced intertf 


uld no 
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“How to measure backlash .. . 
in spring clutches. Jig is shown in 
phantom line; spring clutch in solid 
line. Clutch spring, made of square 
wire, is not fastened at either end 
but has an interference fit with 

the shafts. 


_ Ground to § to $ of wire dia. 
CVEGseZsse 
SYMBOLS 


Db — Shaft dia, in. 

M — Interference 
moment of spring, —= : 
lb-in. , GAGEAaGe 
Number of coils r 
Drag or friction Taper - round . 
torque, lb-in. : (B) = shat 4 

uw — Coefficient of fric- 
tion . . . 

Ad — Variation of inside Spring modifications . . . . | 
dia of spring, in. eliminate backlash by gradually reducing gripping power of spring over 

@ — Angle of wrap of the output shaft. Design in (B) is preferred, though slightly more costly than (A 
spring wire, radians 











THE HOW AND WHY OF BACKLASH 


Backlash can be defined and measured with the aid forces of small lengths of spring are proportional to 
of a simple jig. Clamp input to the frame and rotate Me”, where ¢ 0 at free end of the spring. Th 
output gear in the overriding position until its stop-pin largest reaction forces occur her hey diminish 
contacts the stop on the frame. Then reverse rotation the angle of wrap of the 5; 
and apply a light torque to the shaft to make the free end, increases. Thus, for 
spring grip. The amount of rotary movement, meas of 0.2 and an angle of wrap of for 
ured by noting the amount of clearance between the reaction diminishes to less than 
two stops, measures backlash in the clutch. the free end. The remaining 

Backlash is almost entirely caused by drag on the have virtually no reaction 
coils. Spring tension, and strain caused by slippage, 
are too small to be factors. Also, tightening the How Drag Affects Slippage 
tolerances between spring and shaft does not help 
much. Experiments show large variations in backlash 
for springs seemingly of identical dimensions—it is 
neatly impossible to eliminate backlash by merel\ 
tightening the tolerances. 


It has been assumed here 
throughout the spring length, ai 
virtue of the above equation 
ference moment. Consequ 
contact with the shaft from th 
coil (even though with neg 
portion of its length) and nm 

Backlash is affected by drag, and drag is affected by clutch is reversed to transmit 
interference moment, angle of wrap. and coefficient of However, m a tual consti 
friction. ‘The equation relating these factors is bridging area are likely to b 
eter than coils near the fr 
clutch is stationary, the int 


Drag in Spring Clutches 


T = M (e-#** — 1) 


For most spring clutch designs, e“* approaches zero; spring near the free end is | 


so drag torque for all practical purposes equals M. area. To produce slip in the 
Consequently, slip occurs on the spring and shaft com- torque must attain a higher \ 
bination which has the smaller interference moment. moment available to the coil 

When the clutch is stationary, reaction forces be- thus forcing the coils to expand 
tween spring and shaft are uniform over length of the equals the di ig torque. ‘Thi 
spring, and directly proportional to M. When the creates the backlash which has t t 


clutch is driven in the overriding direction, reaction direction of clutch rotation is rever 





REPRINT of this article can be obtained for your reference EDITOR'S NOTE: Spring clutches employed in indexing 
file by checking No. E38 on one of the Reader Service cards operations can bring a rated load up to full speed in 
bound in this issue. For other reprints available see ‘Current than 2 millisec. See ‘Spring Clutches for Faster Respor 
Reprints” listing in this issue on page 122. Apr 14, p 57 
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DESIGN FEATURES 


Unimog’s simple body . . . 
onstructed of flat steel 
ndshield folded « 

ind inva top towed I 

visibility is provided for operating 
Weathertis 

ind heater prot 


; 


ind 


Engine, clutch and 
transmission .. . 
bolt together solidly 
hanical backbon 
di el] engine prod 
Governor 
rloading in contir is Operation 
ingle plat. lutch ontrol 
power to a transmission with six for 
ward and two reverse peed Revers 
lever permits changing first and se 
nd forward peed te 
flow from the transmi 
universal joints and ri 
hafts to differential each axle 
Torque tubes and radius rods on th 
drive shafts transmit all driving load 
directly to transmission and engin« 
lhe differentials can be locked to pr 
nt wheel slippage in loose soil, mud 
now. Final reduction gearing at 
each wheel ste ps-up the axle for 
mcr ised road le ance Pri vided ar 
+-wheel hvydrauli 


chanical brak« 


64 


TRUCK SPROUTS 
POWER TAKE-OFFS 


Despite its appearance, Unimog is a multipurpose 
vehicle that’s as much a tractor as a truck. It has 
power take-off at four locations and drives over 
150 accessories. All driving forces are handled 
by the unitized engine-transmission-axle assembly. 
The portable power is packaged in the form of a small, 3,960-lb truck 
that can run up to 33 mph in sixth gear and go over rough terrain 
In road travel it gets up to 23 mpg. Unimog was developed by Daimler- 


Benz AG, Gaggenau, W. Germ., and is now marketed and serviced in 
the US by Curtiss-Wright Corp., South Bend, Ind 


we Geor shift 
Reverse selector 


Differential lock lever 


: Front - wheel-drive /ever 
‘ee 


1. Drive shoft 


Torque tube 
q Differential lock 


Transmission ; 
Final reduction gear 
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Representative selection . . . 


Rugged chassis .. . 


gives a stable platt 

Steel channels of t a ide ra d at 
with welded plat Hea 

units and power take-off fts. Ea ha 
double acting hock 

necessal I 
yim pre 


ind tra 
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Eccentricity 
for Accuracy 


Eccentric spindle and belt-driven sleeve 
give close-tolerance machining of eccentric 
sections of cast-iron pump housing. The ‘ 


single setup reduces production time 
and eliminates alignment problems 





Sleeve and spindle caused by eccentric bores. 
rating independently, | ge-face and bore the concen 
wind eccentric diamct Outer spindle or sleeve Eccentricity is held to + 0.0005 in. Pocket faces are held 
th two to OI ind turns two concentric diameters square to diameters to 0.0005 in. Design is by Ex-Cell-O Corp., 
d plunge-faces one pocket surfa Che inner spindle, 1200 Oakman Bivd., Detroit. 
th two tools, bores an arc and bushed hole, eccentri 
the other machined surfa Jackshaft and timing belt 
tate outer sieeve at sam pe d as inner spindle to pre 
Contra-rototing 
flywheels 
4 ‘ 
: | comme) VF \ eee 


Micrometer feed 
odjustment 


To improve accuracy, vibration and backlash 
were designed out of the intermittent 
feed-stroke of this loom—with 
counter-rotating flywheels and paired 
overrunning clutches. 


Loom was designed by James Hunter Machinery Co., rO ais ‘feed opron 
N. Adams, Mass.; clutches by Formsprag, Warren, Mich. orive 







Drive-line surges . . 











resulting from intermittent feed mechanism a " ed 
two sets of contra-rotating, counterweighted flywheel Four 
overrunning clutches drive the draw roll and feed apron. On 
lutch indexes each unit; the second gives positive backstop 
action. An infinitely variable micrometer adjustment can vary 
length of feed stroke during operation 
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PRODUCT DESIGNS 


Vertical scale and horizontal vernier are combined 


in this optical gage to give readings accurate to 10 
microinches. Tape suspension and limit switch prevent 
‘ spindle damage and assure repeatability of readings. 


Developed by Bausch and Lomb Optical Co., Rochester 2, N. Y., the 
DR-25 Optical Gage has a measuring range of 3 inches. Smallest direct 
reading is 0.0001 in.; experienced operators can readily estimate 
measurements as small as 0.000025 in 





Two knobs . 


ration Left-hand 











ntrol entire ga g op 
kre op if pring loaded switch to mov 
suring pindl trically Right-hand 
knob actuates vernier for scale setting and 
aiding. Friction clutch or vernier contro] 
p rimit ir ft p if driven vevond limit 
ps 
With i l i 1 V l 
perimposed the g id gla } 
1 vertical primary ile with horizontal lin 
iduated in in nent f 0.01 in.; and 
the horizontal verni 1 pair of horizontal Vernier not set alata 
parallel lines running across the screen, and 


1 total of 101 short vertical lines, with every 
fifth line numbered. A single vertical index 
ne also appears in the viewing field. Eacl 


ta ation of the hor ntal scale moves th 

















double parallel | vertically 0.0001 é 
Ihe measuring spindle is brought int | v fe GFOUNT GIOSS SCreEh 
pine LR - Cloth fope iT ; } 
ntact with th . tl left-hand kn . at 
: . ~ 
The right-hand knol then d to bracket . “hs 2 
} 7 f +} vert l scale h t J 
ih 1 i ; i] I First Relay || 
\ ie id } di i surfoce . oa ~ 
< the * il ind mirrors NN X 
a ? Condensing 
\ il lat enses be 
: , “7 Vertica/ \ 
Horizontal and vertical .. . Van scole . 7 ss 
. . ¥ sk Lomp 
i] : perimposed and projected o1 | \ 
ground glass by lamp and folded optical Wr~*r | Spindle > 
stem. Gearmotor ntrolled by left-hand » | 4 4 
>, Shding horizontal vermer 
itch-kn lowe! measuring spindle 
When work i ontacted loth tape con Projectio ens face ir ¢ 
tin to de id; lowering switch actuator e ad 
Open swit h interr pt rcuit, stops motor 2 
Right-hand knob i nnected by mechanical le 
linkage te liding horizontal vernier Slope Switch 
f 1 in. for the 1 graduations in slid 
es a vertical change of | Measuring spindle 
] ' Tix 
i p qiy 1On 
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A MESSAGE TO AMERICAN INDUSTRY 


Modernize Now — 
For Growth and Profits 


The biggest challenge facing American 
industry today is that of thoroughly mod- 
ernizing its plant and equipment. This is the 
test period for companies to prepare for success 
— or failure — in the 60s. Success depends 
decisively on one key policy — modernization, 


for growth and profits. 





INDUSTRY'S BIG PLANS FOR MODERNIZATION 


From less than half of to almost 
all new plant & equipment two-thirds by 1961 


expenditures in 1957 \ 70 











tae — 60 





50 





40 


30 



































57 58 


Data from Business’ Plans for New Plants and Equipment 
1958-1961, a survey by McGraw-Hill Dept. of Economics 











The problem of business recession is fading. 
Sales and industrial production are moving up 
again, slowly. Business is swinging back into 
its normal course. This is growth, not retreat 
and recession. If the recovery takes us back to 
the normal growth trend, industrial production 
will be up 15% to 20° by 1960. 


But how can we get this growth in pro- 
duction without the plague of price infla- 
tion that has blighted our economy in 
recent years? And, of fateful consequence 
for the individual business firm, how can 
it keep its costs down enough to make a 
decent profit — something a very large 
share of American companies are not do- 
ing today? 

This is the new challenge that confronts busi- 


ness as the recession is left behind. 


Nature of the Challenge 


The recent record on costs and productivity 
is not reassuring. Since 1947 wages in manu- 
facturing have risen 68°, while output per 
manhour has gone up 32%. This is a dismal 


record for a nation that has prided itself on 
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gains in industrial efficiency. Clearly, if we are 
to avoid continuing inflation, Jabor must key its 
wage demands more closely to productivity in- 
creases. But clearly, also, we must do far better 
in raising output per manhour. Otherwise, in- 
dustry cannot hope to offer stable prices, and 


still make a profit. 


What, then, is the answer? It is modern- 
ization of plant and equipment, the re- 
placement of obsolete producing facilities 
with new and more efficient machinery 
and buildings. Only in this way can industry 
hope to increase production, hold down costs 
and make a good profit showing in the years of 


growth that lie ahead. 


Industry’s Answer 


The chart on the preceding page shows how 
American industry is buckling down to the task 
of modernizing its facilities over the next fou 
years. It is planning to replace old equipment 
with new machines that will raise output pe: 
worker not just 2% or 3% a year, but more 
like the 5% annual gain in productivity that 


this nation achieved in the years following 


World War I. 


Since World War II we have had to contend 
with shortages of capacity and materials that 
have held back the job of raising productivity. 
But today the machines and techniques are 


available. And industry is getting set. 


A broad sample of manufacturing companies 
surveyed by the McGraw-Hill Department of 
Economics earlier this year reported these 
plans: In 1958, expenditures for modern- 
ization will rise to 56‘ of total investment 
in new facilities — compared to 48°° in 
1957. And this emphasis will increase un- 
til by 1961, expenditures for replacement 
and modernization account for two-thirds 
of all capital spending by manufacturing 
companies. In dollar terms, manufacturers 
will spend more on modernization in each of 
the four years 1958-61 than in any previous 


year except 1957. 
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Can It Be Done? 


These are big plans. Can they be carried out? 
[s it too visionary to hope that after a decade 
ol expansion, industry can now find the outlets 
for huge amounts of capital investment in the 
area of modernization? The answers are im- 
portant to business and the nation, because on 
this new wave of modernization depends out 
hope ol holding down costs and prices, and also 
the prosperity of the vital capital goods indus- 
tries — generators of boom and bust in ow 


economy. 


To ensure that industry gets the an- 
swers, MeGraw-Hill’s 3.4 business publica- 
tions are now starting a coordinated effort 
— the largest editorial effort in the history 
of our company — to find, report and pub- 
lish the opportunities for modernization 
at a profit, in the fields we serve. Thes 
special reports will begin in late Septembe: 
and will run through November, with appro- 
priate coverage for the spec ific needs of each 
field. We are proud to share with industry the 
responsibility for making sure that no oppor- 
tunity is overlooked in the drive to modernize 


now for growth and profits. 





Keusta CUeGrvecs 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 

















How Fluid Power Compares With Other .. . 





This article is based on a talk 


by the author at the meeting 
of NFPA (National Fluid Power ( O N | R O [ S 
Association) in Bedford, Penna., last 


June 2, 3, 4 (see PE—June 23 
58 p. 25 

Some background for the brief 
talk was obtained from editors There is already a large potential demand for 
of American Machinist, and from 


ic ci Mees tent. machine tools with improved control and actuation. . . 
which contributed recent statistical and the need will inevitably grow. But the 


information. Opinions given are . . aa se 
den eels: ie nits Gtaaal om question is: ‘Which Control? 
informal discussions with users and 


designers of machine tool controls 








FRANKLIN D. YEAPLE, JR., Associate Editor 


A frequent! ed « tion has been How well t] lent 


han an equival motor; is therefore fa 
in hydrauli ind pneur machine-tool control l'emplet follower n use simple hydraulic tracer 
nents compete wi ( ical, electronic and m operate hydrauli 
chanical?” The ans\ ery well,” but the ground Electrohydraulic (and pneumatic-hydrauli 
ules are strict ymbine power advantages of hydraulics with 
reference by th he pattern of selection remote-controlled serv Many compani 
ent advantages of each power and control m« marketing electrohydraulic servovalve Ch 


iir, cam t cannot be overlooked for let most high-speed signalling equipment 


should combinations be ignored The from the machine 


r component manufacturers is to understand mall transmissio1 


chnical reaso or using one system over an ments (final valve te 
in the right places Electronic tape control 
buver will eventually of ome hydraulicall 
om vantages. throw out his pet equipment 
» modern in electric-t lraulic transducer 


punched tape wi + end r 
HYDRAULIC VS ELECTRICAL follow as man fir multaneous 


IDI 1 moderately positive ( nere 1S the lifficul ichieving l 
tiff ystem rtic tly for short movements, in tape for « purposes. Hydraulics 
minimum spa ig borers need such qualities. Also inits tha lectroni r electrical, 
high-pressure cy is usually smaller than equiva us transdu 


requiring 
ictuators ar mor 


mbination for an adjustable tble than hvydrauli complex contouring with 


usually thought of as mechan ontinuous feedback to tape is essential 
ily made with two compact Problems in hydraul ire compressibility long 


] 1 
tly balanced for pressure and trokes), leakage ire, generated heat, sea 
\ hydraulic motor turning ture, and maintenance 


inertia and greater torqu« Leakproof seals are offered 
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builders have gone the 
hydraulic to electronic and 
ally, every machine tool an 
cal elements; many have 
well. As long as tool bit 
parts are going 


AUTOMATIC OPERATION 
Automatic operation irticularly t 
pecoming m 
shortage of trait 
itors The 
portunities 
maintenance are never quite as good as hoped. Onc of the busin 
major engine manufacturer a few years ago determined ratio betwe 
that the average amount of hydraulic fluid consumed equipment, 
by all the factory machine tools and equipment was management 
ibout 6 gal. per delivered engine. Pressure levels were 
kept low (250 psig) for leakage and other 
nt fluids are available, but choice of 
materials is still very critical. Water 
etics, combinations . . . each affects tems 
metals differently and a real educatioi nin 
required 
it generation can be reduced by better valve an 
eficiencies. Improved component materials for 
temperatures are being developed. Many prob 
of fluid flow are being licked by manifolding 
example, lines can be shorter, joints eliminated 


ompanies are casting machine structural parts EDITOR’S NOTE: Over five dozer 
pre-positioned tubing . this gives perma years have covered controls and a 
le ikp1 vot service plus cleanet appearance sentative list can be given here 


New machine tools made possible 


f 


PNEUMATICS FOR ASSEMBLY AND TRANSFER 


po ; 
isily stored for quick release, and is Hydraulic Circuits for 3-Job Machine 


ments in control and actuat 


ior were 


shows how mbination of cylinde 
operations. Good applications a1 ow combinatio ylinder 


1 tric motors, lead screws, and gear: 
t clamping, tightening screws, 


a » Ge = as multipurpose machine tos W ide-range 
ind tapping reads ( ranstfer 31 “58, p 113, describes infinite 


control using dc motor integral with 


me machine to the next, compressed 

i t 

instantly justs Table Tilt About Two Axes Feb 

where fire hazards exist, oil leakage strates how automatic mecha: 

nuclear radiation is a problem. Ait to keep table surface flat 
, iT ) ¢ SOO ’ 


1) Electronic Tracing Syste 


57, p 150, describes electr 


high-pre plet and uses feedback f 


Pre umatics i¢ | le TX so-called logi CcITcuUl hydraulics in Machine Tools 


AND, OR, NOT, MEMORY and TIME DELAY 129, shows how one mar 
] } 


tensively in design of 
ind can be compared with electrical switches, rela 


lathes 


ind tubes The same air can be used to clean part 


+ 


itomize fluids, and cool hot spots 


Fluid-operated 


Maintenance Advice fc 
imitations are size, extreme compressibility, helps prevent faulty insta 
x, and poor repeatability. Pneumatics does not controls; “Fire-safe Hydra 
recise positioning Also, air is expensi aqueous- or phosphate-ba 
particularly if it is eventually exhausted packings, paint, et Wher 


58 p 56 gives design 
fast movement Compre 


MECHANICAL GIVES BACKBONE 57, p 72, shows many 

r WI] Valv for Logic Circuit 

ere are no parts more positive than well-bui helpful in assembly or trar 

mechanical elements, such as cams, gears, and lev Wiles a etn es 
[he mechanisms are easier to understand, maintenan 

peopl ire used to them, and there are relatively few 


cribes in detail every 
Coming r Sept | if 
problems It is reported that some machine-tool ng | 


pu ; f 
I 
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FOR REFINING METALS . 


There's nothing better 


than VA CUUM 


By turning out purer and stronger castings, it 
leads to more reliable parts. But the vacuum- 
refining processes differ widely in what they 


can do—author includes a ready-reference chart. 


L. W. JOHNSON 


industrial Heating Dept 


A, ugh patented a rar ba k 
refining was considered i1 

Now it has grown to wide 
4] 


han 40 major companies 


General Electric Co 


1883, vacuum 
10 years 


industrial use by 


npractical even up te 
more 
It sprouted as a development 


f the titanium and molybdenum industries but, like so 


nfants, soon outgrew its parents and struck out 


for ] I ot its 


own. Vacuum units, larger and more 
ficient than ever before, now cast bigger and more 
nsistent steel for forgings, stronger superalloys, and 
ich exotic metals as hafnium, rhenium and tantalum 
The last three owe their ductility, and therefore engi 
neering usefulne to the high purity given by vacuum 
neltin 
Better propertic of the vacuum-melted metals com 
from over-all cleanliness of the technique, a metal 
uunder because of Ie gregation, and possibility of 
idding alloys that air melting will not allow. Results in 
lud igher values fo ep an ipture trength 
I ind fatigue strength, transve trength am 
til ind bett nagnet nd electrical propertic 
But i] lication po ibilities \ uum } 
ing pro iren’t all the same 
(ne ma isist of a short pa through a i l 
degassin Another require prolonged melting 
ning. Some handle hundreds of tons; others 
il pounds. Each t f metal must be treated 
t n ind ch proce ntended for its own rn ing 
end duct Some processes boost costs by 10 or 20 give specifi 
tim ‘thers in ise it only a small percentage, and intages 
en lead to a cheaper end produ t. What thes proc 


ilient features, and what they can do 


are compared in the ac ompanying chart 


1) pDrocess¢ ! in equipment and in ft 

















CHARACTERISTICS OF 


AS 


Vacuum-stream Degassing 


Low-alloy steel ingots for large, critic 
ally stressed forgings 

5000 Ib to 250 tons 

Relatively low investment for large ca 
pacity 

Strictly degassing, little or no other 


purifying 


Nonconsumable Electrode 
—Cold Mold 


Ingots of reactive metals 
Ounces to several pounds 


Wide range of feed sizes and shapes 
Controlled melting rate 


Contamination from electrode 





purifying, and casting mbDin t 
quality and have their own advantag 
N wcuum process is univer 
DEGASSING ONLY 
vill remove dissolved gases and volatile im 


n molt metal enters a Wut ham 
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VACUUM-REFINING METHODS AND THEIR METAL PRODUCTS 


Clectrode 


- 
iting woter - 


cooled copper 


crucible 


Consumable Electrode 


Consumable Electrode 
Cold Crucible 


Vacuum Induction Melting 
—Cold Mold 


High-strength iron and _ nickel-base 

alloy Ingots of any metal 

Capacity limit—1 to 5000 Ib 1 to 25,000 Ib; larger capacity possible 

Variable melting rate and degassing Gives purest and most homogeneous 
metal 


time 
Some metals difficult to forn 


Wide range of feed sizes and shapes 


into elec 
Can pour shaped castings trodes Large sku 
Moid materials 


Contamination cannot be avoided 


—e vocuum 


Nonconsumable Electrode Electron Bombardment Zone Refining 


—Cold Crucible (Skull) ; 
Small ingots of any meta 








Ingots or castin of r tive metal _ 
ge Se ot Sere Gwen Max ingot size about 10 
5 lb to 20 tons 
00 a —_— Can melt fine powders Extreme purity 
High-capacity continuous operation Can melt at very low pressure 1/1 Limited t 
: Can melt wide range of sizes and micron or lower Low capacity 
shapes, including scrap Equipment expensive Ww t 
Capacity too large for present demand 
at 
REN = 
In th proce the chamber also contains tl t ot I 
[he emerging gases break the stream into a fine sprav— = economical and 
tl ds the process Such degassing eliminat th I I 
iin idblock to practical vacuum treatment—t 
a “eigle A, setogentibiee = ni gages DEGASSING PLUS REFINING 
LA i Va i y \ y at i ! at i ; 
ethox Ingots up to 250 tons have been produ t 
I I 
+ ; T+ 


PI May 26, p 70 This technique only de 
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WHERE TO GET VACUUM METALS 


The field is growing so rapidly that no 
list can be complete. But here Propuct 
ENGINEERING has assembled an up-to-th« 
minute directory of producers. 


Induction-melted: 


Allegheny Ludlum Steel Corp.; Allvac 
Metals Co.; General Electric Co., Metal- 
lurgical Products Dept.; Haynes Stellite 
Co.; Universal Cyclops Steel Corp.; Utica 
Drop Forge and Tool Div.; Crucbile Steel 


tenal, Inc.; Kolcast Industries, Inc., Ti 
tanium Metals Corp 


Arc-melted: 


Allegheny Ludlum Steel Corp.; Electro 
Metallurgical Co.; Haynes Stellite Co.; 
Universal Cyclops Steel Corp.; Crucible 
Steel Co.; Vandium-Alloys Steel Co.; 
Timken Roller Bearing Co.; Carpenter 
Steel Co.; Mallory Sharon Metals Co.; 
Republic Steel Corp.; US Steel Corp.; 


Steel Co.; Carborundum Metals Co.; 
Fansteel Metallurgical Corp.; Climax 


Molybdenum Co.; Johnston & Funk 
litanium Corp.; Vaculloy Corp. 


Stream-degassed steel ingots: 


Bethlehem Steel Co., and US Steel Corp 

Standard Steel Works Div. of Baldwin 
Lima-Hamilton Corp. expects to be in 
operation by fall.) 


Almost all large manufacturers of tran 


Co.; Vanadium-Alloys Steel Co.; Cannon- 
Muskegon Corp.; Wah Chang Corp.; Steel Co.; 
Fansteel Metallurgical Corp.; International 
Nickel Co 


Oregon Metallurgical Co.; Firth Sterling 
Harvey 
Olin Mathieson Chemical Corp.; Babcock 


- Wilbur B. Driver Co.; Aus- and Wilcox Co.; Midvale Heppenstall 


sistors do their own zone refining. For 
a list of such manufacturers see ““Transis 
tors vs Tubes for Industrial Applications,” 
Oct. 24, °S7, p. 52. 


Aluminum Corp.; 





all the melting and casting equipment must be en 
closed in vacuum. This means cheaper methods of 
combustion heating with oil and gas cannot be used, 
and size of casting is therefore economically limited 
Also, analysis of alloy content cannot be done in the 
chamber: standard steps are to vacuum-melt, solidify, 
remove from vacuum, check analysis, and then remelt 
This is expensive. The processes are: 

Induciion heating can melt different sizes and shapes 
of material, give close control of melting rate and de 
gissing time, and allow casting finished shapes. But 
induction heats the crucible to the same temperature 
as the metal, which then picks up contamination. 
Induction is most effective for iron and nickel base 
illoys because alloying agents, even reactive ones, can 
be added if timed to the later stages of the melt. 
Electron bombardment will melt material in rod, in odd 
shapes, and in fine-powder form. When a beam of 
accelerated electrons is focused at a metal, it heats 
and melts it. In a standard setup, two electron beams 
are used: one to melt metal from the end of a rod; and, 
as the melt drips into a crucible, a second beam to 
keep the pool molten. The beams can melt metal at 
pressures of 0.1 microns or lower. At present, high 
initial cost and low capacity limit the method to melt- 
ing small quantities of special metals 

Electric arc melting, whether with inert or consumable 
electrodes, is efficient and its intense heat can handle 
metals with the higher melting points. 

1. Inert electrodes made of high-melting-point ma 
terials like tungsten or graphite form an arc with the 
metal, causing it to melt. The method allows feeding 
metal into the molten pool at a controlled rate. But 
there is no truly inert electrode material, so, in many 
cases, contamination from the electrode material is 
sufficient to eliminate this process. 

2. Consumable electrodes are rods made from the 
metal that is to be melted. The rod and pool of metal 
below it form the electric circuit. The arc melts rod 
metal which falls into the pool. This eliminates con- 
tamination from so-called inert electrodes, but adds 
the step of making consumable ones. 


MOLDS AND CRUCIBLES 


I'he molten metal is then vacuum-cast. While molds 
are no different in shape than for other casting methods, 
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they must be free from moisture and volatiles which 
give expanded vapors at the low pressures. Metal 
molds are preferred because non-metal ones may still 
retain volatiles even after baking. 

Cold molds, most often used, are made of copper 
and water-cooled. Molten metal solidifies progressively 
upward around the edge of the mold; in a continuous 
process the metal ingot may be drawn slowly from the 
bottom. Soluble impurities remain in the molten pool 
that moves upward into the head of the ingot. This 
is later cropped off and discarded. Impurities not prefer- 
entially soluble solidify with the metal and so are dis- 
tributed uniformly throughout. 

A crucible chilled by water, like a cold mold, is 
made of copper. The initial melt freezes and provides 
its own lining, insulating remainder of the pool from 
contamination. The non-contamination is_ specific; 
each metal lining can be reused only for the same alloy, 
and the large skulls or linings must be stored until the 
same alloy is melted again. 


FOR HIGHEST PURITY 


Zone refining is the final purifying step for metals 
that have already been vacuum-tefined. The heat, sup 
plied by induction or electron beam, is moved upward 
along the length of a rod. Progressive melting and pro- 
gressive dissolving of impurities is repeated until the 
metal becomes pure enough for its end use—usually 
semiconductors. But alloying metals have preferential 
solubility, too, and are also eliminated with other 
impurities. Obviously this refining method can only 
handle unalloyed metals. Though expensive, it remains 
our only practical way to make transistor materials. 


ULI mi mt I tf H eet 


PLAN '59—modernize now 


This will be the theme for the first two issues 


SYMAMMAL AALS A mu 


mUgeN NULL A 


in October. Surveys and special staff 
articles will tell “Why” in October 6 and 
“How” in October 13, both written for the 


average-size engineering department. 





2 
I 
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STATISTICS BUILD 
precision and economy into... 


MATERIAL 
SPECIFICATIONS 


2 02+ 03 = 3,276,706 


og +100, 


= 1,947,882 


Te) 
655,341 


Three-step procedure outlined by 
the authors also helps producer and 


user to get together in reducing 


27900 29,000 31,000 


wi psi od 
30,000 + 2,090 psi 


————— 30,000 t 3,600 psi — 


risk of rejects. 





H. R. SHEPPARD and H. GINSBURG 


Materials Engineering Dept. 


1 Testing Plans Compared aes Westinghouse Electric Co. 


for a hardboard specification set at 30,000-psi flexural strength. Broad-based curve 
(1)—random sampling of variability; (2)—random sampling of one sheet, 10 tests 


per sheet; (3)—random sampling of 5 sheets, one test per sheet, gives maximum 
information per test for the same cost as (2). 


S iatistics can fool you—they seem a_ tediously 
expensive way to set up specifications for materials. But 
because they are more exact than established methods, 
they save money in the long run. Their accuracy mini- 
mizes three expensive factors—rejection of satisfactory 
lots by the consumer, low-quality materials that give 
defective products; unnecessarily high-quality materials 
that mean higher costs and therefore a poor competi- 
tive position. 

Applying statistical methods in drawing up a specifi- 
cation involves three steps: 

¢ Determining the characteristics for both satisfactory 
and unsatisfactory material 

e Picking the best sampling plan 

¢ Setting up the specification. 

The first step is based on the familiarity every engi- 
neer has with his material. Shop or lab tests will tell 
the user of material what properties he requires to do 
the job. Let’s say the material is hard fiberboard, in 
sheets, and that extensive tests show that a satisfactory 
batch averaged 30,000-psi flexural strength. This is 
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recorded. Then the user tests lower-quality lots to find 
an unsatisfactory batch. Suppose it averages 25,000 psi 
flexural. This data is recorded too. Armed with both 
averages, the user now decides on a bulk-testing pro- 
cedure. 


THE SAMPLING PLAN 


Both testing cost and effectiveness go into the choice 
of sampling plan. A good plan must either: minimiz« 
testing cost for a fixed degree of precision or maximize 
precision for a given cost. 

Suitability of the plan depends on a pair of measure 
ments—the variability between specimens on the same 
sheet, and the sheet-to-sheet variability. Suppose each 
specimen costs A dollars to prepare and test; going into 
a new sheet costs B dollars. Then cost of testing 10 
specimens from a single sheet is 10OA + B dollars. But 
this may be a poor test. It reflects only the variability 
among specimens on the same sheet. 

Since a specification lists the properties of a material 
and acceptable limits of variability, the user must know 
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Dow Corning 


first in 


aw SILICONE NEWS 


for design and development engineers No. 53 





NEW SILICONE RUBBERS 
RESIST COMPRESSION SET 


Three Silastic® compounds with greatly 
improved resistance to compression set 
are now offered by Dow Corning. Serv- 
iceable from 70 to 500 F, they are 
superior to other silicone rubbers for 
sealing and gasketing, particularly 
where high or continuous pressures 
are involved. 


The accompanying photo illustrates that 
one of these new Silastic stocks, after aging 
22 hours at 480 F, exhibits only 45% com 
pression set while ordinary silicone rubber 
(white) is deformed 100 under identi 


} ~ ’ 
cal conditions 





TRANSFORMER SIZE AND WEIGHT 
runna o0% st CUT 50% WITH SILICONE DIELECTRICS 


| An excellent example of the way sili- Just how import 

cones can be used to minimize the size Westinghouse 

and weight of electrical equipment is $3400 from 

the 600 VA Aircraft Transformer 

designed by Air Arm Division of West- 

inghouse Electric Corporation. 

Air Arm Division was able to reduce by f the given cost ol 
NEW SILASTIC 


45% SET und, every init 
5% weight of this miniature power transformer Pound, every initial 
btw ? iil for airborne electronic equipment by pound eliminated 


saves $765 ‘ 
As a result, the new Silastic stocks are switching to heat stable Dow Corning ave c Every 


ene ror > a cs ne 
approximately 50% both the size and nicht rae 1 per 


recommended for many automotive, appli silicone dielectrics. Actually 4 Ib., 8 oz pound sliced from 
the nsf r 
ance, aircraft, industrial and military appli- were slashed from the original 8 Ib., 14 oz the transformer is 
7 rt r ‘ +} ni 
cations. In addition, they are expected to transformer without sacrificing either its worth more than its 


prove superior for O-rings and (Cont. Pg. 2 | rating or capacity. weight in 





Another unusual 


Oven Thermostat Lubricated for “Life” With Silicones | ‘us: this Wes 


+ 4 ‘ 
ingnouse ifal orm<¢ 
Even a minute quantity of silicone fluid i aie 
can substantially improve product per- 


impr 
formance. Bimet Electrical Research 
Corp., Morris, Ill., provides rather dra- 
matic proof of this fact. 


Bimet estimates that just one gallon of 
Dow Corning 710G Fluid is all that’s 
lired to provide permanent lubrication 


for 2 million oft 


their Belcor thermostats. 


Applied to the threads of the calibrated 
idjusting screw, the silicone fluid lasts 10 
mes longer, performs better than conven- 
tional lubricants. The petroleum oils, used f silicone lubricant ke 


ginally, permitted the screws to seize from s 


eps 
§$0.000 


el 


fter only 5,000 to 10,000 cycles. They fre- and there is no tend 


quently smoked and produced noticeable off odor even at oven 


odors. On the other hand, a drop or two high as 6001F 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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NEW ADHESIVE FILM INTERLEAVED 
WITH SILICONE COATED PAPER 


Not a tape because it has no backing, 
“Tackmaster” is a solid, four-mil sheet 
of pressure sensitive adhesive that will 
stick to almost anything ... on both 
this 
unique adhesive for easy handling was 


sides! The problem of packaging 


neatly solved by film 


with 


interleaving the 


between sheets of paper coated 


Dow Corning Silicones. 
ether compositi 


ideal 


material 


adhesive 1s 


almost any 


TRANSFORMERS 


Free of all solvents, it forms 


without bubbl 


jacket 


form mass 


ne rubber 


indicate the silicone-insulated trans 


spray, 


show 


! 


ers will withstand severe salt 


moisture and thermal shock. They 


in dielectric or mechanical 


after 1000 hours exposure to 


No. 540 


hot spot temperatures 


SILASTIC 


other parts sing equipment for the 


food, drug cosmetic industries 


Identified as Silastic S-2096l 
S-2098| 


60, 70 and 


, 8-2097U and 
ilicone rt ‘rs produce 
(Shore A hard 
ness scale) respectively. All tt rubbers 


inree 


new 


durometer 


achieve maximum resista 


compres 
sion set when 


S-2084 ( No. 541 


new literature 
and technical data 
on silicones 


Rubber from Rock reveals a number of ways you 
can use silicone rubber to improve performance 
and design of mechanical and electrical equip 
ment. It’s a full color sound movie that explains 
how Silastic, the Dow Corning silicone rubber, is 
made from quartzite. It demonstrates how parts 
fabricated from Silastic retain rubberlike proper 
130 to 500 F, in automotive, 


and industrial applications 


ties from aircraft 


No. 542 
J 


Pressure sensitive silicone tapes stick to any 
thing, through hot or cold; are water repellent 
have high dielectric strength; and are not affected 
by corrosive chemicals. A folder is available to 
help you choose the tape best suited 
application. 


to your 


No. 543 


silicone fluids to 
different 


You can use Dow Corning 


advantage in so many applications 


we've compiled and tabulated, in a single data 


folder, the properties that make them so practi 


cal. You'll want to review this concise informa 


tive folder and consider how you can profit from 


p 


their unusual combination of properties No. 544 


Ways to cut costs, simplify designs, improve per 
formance, and add new sales appeal to your 


products are suggestions you'll glean from the 
1958 Guide to 

pages of data, illustrations, properties and uses 
are cross indexed for handy reference No. 545 


° 


ow Corning Silicones. It’s 16 


Effective lubrication over th 
ture range of 100 
Corning 33 Grease 


cant described in a new folder 


Selection Guide to Silicone 
ponents, a new 


brochure 


Insulation Com- 


illustrated six-page, two color 
details the insulating components used 
in motors, transformers and generators. Design 
considerations guiding components selection are 


pointed out No. 547 
e 


Specify SYLKYD® Enameled Wire, a new four 
page brochure gives data on magnet wire 
with heat-stable film insulation 


coated 
Points out why 
this wire aids miniaturization, increases power- 
to-weight ratio of solenoids, motors, servos, trans 


No. 548 


formers and similar equipment. 





Dow Corning Corporation, Dept. 868, Midland, Michigan 
Please send me 538 539 540 541 542 
543 544 «#4545 546 547 548 
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WITH ASCO POPPET TYPE 4-WAY SOLENOID VALVES 


Dead tight shut-off—even on air—is assured 
in these four-way valves throuch poppet 





: Operation: ASCO Single Solenoid 4-way 
seals, and by a unique combination of metal Valves are power <<" > ay ete yy 
: : : . ry ne re re Nhen tl olenoie 5 
to metal and resilient seating. No lapping, i ~ pay 
r e ; de-energized, line pre ire applied to the 
erinding or close adjustments are necessary top of the piston core forces it off the seat, 
—no binding or leaking can occur. Short eliminating po e st duc 
piston disc assembly travel, basie design idual magneti ehhh 
° . ~ ° to Chamber A. moving the pist 
simp lic ity ¢ liminate maintenance proble ms. . embly to the left. When the 
. vay, r ene re (Chamber ext 
ASCO 4-way Valves are available in : —— : rgized oan oe 
‘ - - ine pressure drive 
Single soler 
lenoit 
be mounted in any position, and permit matically 


cycling rates to 850 per minute. 


through 1” sizes, in standard, explosion- 


proof or water tight enclosures. They can when so 











New! Catalog No. 202 covers the 
ASCO line of Solenoid Valves. 
Write for your copy today. 





For Immediate Delivery... 
World’s largest tock of 
6 = \ —_ ¢ Solenoid Valves. A complete 
Solenoid Valve Stock List will 

, a be sent to you with your copy 


of ¢ atalog No. 202 








Dual Solenoid (Bulletin 8344): operates J.1.C. Construction (Bulletin 8346) ASCO 
when either solenoid is energized; will Single and Dual Solenoid Valves can be 
not return until opposite solenoid is en- furnished to Joint Industry Conference re 
ergized (single solenoid types return when quirements—valves are provided with sub 
de-energized). In dual solenoid valves, sole- plates, vapor-proof solenoid enclosures, and 
noids may be energized continuously or manual overrides, and are electrically in- 
momentarily. operative with the cover removed 


Automatic Switch Co. Bi: }\w¥ 


54-G Hanover Road, Florham Park, New Jersey ¢ FRontier 7-4600 
AUTOMATIC TRANSFER SWITCHES - SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
<—CIRCLE 140 READER SERVICE CARD CIRCLE 141 READER SERVICE CARD 








[() UNIVERSAL — 


The coupling methods illustrated here follow 13 


FEDERICO STRASSER, 


Mankowitz and Strasser, Ltd., Santiago, Chile 


HOOKE’S JOINTS 


Grooved sphere 


nodification of pinned sphere Tongues on fastening sleeves are 


+ 


er sphere on assembly. Greater sliding contact of tongues 


/> groove 


< 
4, 36° mox 
/ \ 
AA es ‘i \ 
/ g > 2! 


s makes ample lubrication essential at high torques and 
ligqnment angles 


Slotted shaft end 
Crosspiece 














Basic design Pinned sleeve 


f yke nt P . 

Hooke’s jo fastened to one shaft engage € spherical end on other 
to provide joint that also allc for axial shaft-movement. In 

example, however inal ,etwee shafts can only be 


int is only suitabie 


Pinned sphere 


replaces crosspiece 


compact joint 


CONSTANT-VELOCITY COUPLINGS 


- ¥ 
(¢ 7 
b 


bY 


Coma) 
be aa 


» 


Constant-velocity 


oint made by coupling two Hooke’s joints must 
angles equal for correct 
st be assembled so that 
same plane. Shaft-aligr 


joint 


uble that for a single 
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Product Engineering 


: SHAFT-COUPLINGS 


others—for axial and angular play—described in the Aug. 4 issue. 


Homokinetic 
plone Forked shotts « 


Radius 


Single constant-velocity 


coupling is based on principle (6) that contact point of 
the two members must always lie on the homokineti 
ne. Their rotation speed will then always be equa 
radiu to contact point of each member will 
simple couplings are ideal for toy 

ight-duty mechanisms. For heavy 


drive of military vehicles, a more 


MISCELLANEOUS COUPLINGS 


Springs 
| 


Flexible shaft . 


allows any snart angie Such 


shafts, if long, should be supported 


prevent backlash and coiling 


Pump-type coupling 


Oo called because re 


1 be used to dr 





deal for 


C Light-duty coupling 


rod must be kept we 
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Like NEW= after 1,600,000 Cycles! 
... due to the right combination of packings 
and engineering 


That’s right, 1,600,000 cycles. The picture is about twice actual size, 
unretouched. The application: a Model 091-D double acting air 
cylinder produced by Bimba Manufacturing Co., Monee, IIlinois. 

The designer got excellent results for two reasons. One: he 
specified and insisted on a close, smooth inside finish. Two: he 
specified Houghton Vix-Syn “‘U’’ Cups. 

He knew-—as so many engineers are discovering—that 
Houghton Packings of any standard material—rubber, fabricated 
rubber, wax or rubber-impregnated leather—will give a bonus in 
long wear and reliability in correctly designed pneumatic and 
hydraulic equipment. And he also knew Houghton backs up 
packings with prompt engineering service when it’s needed. 

Why not make Houghton your packing headquarters? Don’t 
settle for less than the foremost packing know-how in the busi- 
ness. Specify Houghton packings. Free folder gives engineering 
features and lists all sizes available. Write E. F. Houghton & Co., 
303 West Lehigh Avenue, Philadelphia 33, Pa. 


VIX-SYN “U” CUP PACKINGS , 







».»»- products of 


Ready to give you 
on-the-job service... 
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Product Engineering 


© Arundownon... 


the CONJUGATE-BEAM METHOD 


Z, CLARK, Research Div 


United Shoe Machinery Co., Beverly, Mass 





With 4 examples showing how to apply this fast 
analysis of load problems. SYMBOLS 


ner Aur sums! 


1 } 1 1 
hen beam analysis requires no calculu 


2 as readily as uniform ones, it adds up to quicker calculations. 1 Young lulus BOOK 


igate-beam method described here gives such efficiency and ca VW C/R=1 
xtended by the superposition method t ver any kind of loading er stress, ps 
he superposition method, combining results of several simp! moment of inertia Nildal 
iethods to answer a more complex problem, is described more fully eam length, i 
for example, Strength of Materials by Timoshenko and MacCullough VW =fl/C =bending n 


In the conjugate-beam method first construct the bending-moment 
diagram for a beam, then treat this diagram as if it were a beam 

















I. 17 
i fl Ml 
arrying a distributed load—with shape of the diagram representing th 
distribution pattern. This imaginary beam is the “conjugate beam 
r 5 4 8 supporting forces 
The foilowing is true of any point on such beams 
h lowing is true any poi ich beam conjugate bean 
1. The slope (in radians) is numerically equal to the shear for ’ =vertical forces 
in force units). a =slope, radians 
2. The deflection is numerically equal to the bending moment leflectior 
The following examples show what steps to follow when solving beam 
r bw} 
problems with this method 
= Bina. | 
id L a - Simple beam with concentrated load. 
38 C 
ry A VW (at [ t 
Le o 
r r Pp Draw bend g-I liagran ana ’ S 4S yale 4 
- Me 
— % : 
. Conjugate S, S — a PI 6; 
‘ r Slope at A = =Vg; aa= PL*/161 
AL iB Dh Deflection at B =M 
a + P] 
’ : rly mt On 16 6 f 2 - 
PL*/48 E 
- as id C + 
Bi: —— I. Cantilever with concentrated load 
VW Pl 
- -| 
Draw conjugate beam (| plotting nding moment as shown) 
ay 
t t 
4 ] } Sa Pi ; j 2 
‘ + | - 
4 | Slope at A SV at as / 2 
fiiit ’ Deflection at A = 2M, 
- <—- he de sl 
O be al } 
Els. : l 
Y 4 = 
f I ] 
A >} ‘ 3 
—_— : Continued on page 85 
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US PowerGrip ‘timinc” BELTS 


“GRIP” POWERS tells how they improved the 









The Shepard Servo Transport Digital Tape 
Reader, shown here, is used to match the spec d 
of electronic information being fed from high- 
peed data processing mat hines to the speed ol 
the apparatus which transcribes the electrical im- 
pulses into readable typewritten copy 

By incorporating PowerGrip “Timing © Belt 
drives into this system, the following sales ad- 


vantages were gained: 


¢ no maintenance problems...no lubrication, no 


take up or other special alignment required; 
drives will last for the life of the machine 

e vibration-free transmission... belts run smoothly 
and quietly with constant angular velocity 


e handle s hi th shock loads.. 


friction eliminated; steel cables imbedded in the 


.slippage and belt 
belt provide high tensile strength 


Mechanical Goods Division 








84 CIRCLE 143 READER SERVICE CARD 


1 United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. ; 





sale-ability of this precision 
machine with PowerGrip 
Drives. 





PowerGrip ‘Timing’ Belts trans- 
mit power from both a Left Hand 
Motor (A) and a Right Hand 
Motor (B) to the Capstan (C). In 
addition, two more “Timing” 
Belt drives synchronize a Re- 
Wind Clutch (D) and a Wind 
Clutch (£) to both the power 
sources and the Capstan. By 
using just four of these %” 
pitch light-duty belts, this sim- 
plified — and highly accurate 

power transmission system per- 
mits magnetic tape to advance 
as little as 1/20th of an inch at 
a time at the high required read- 
ing speeds — with margin to re- 
peat the cycle — thus eliminating 
expensive ‘‘buffer storage stage"’ 


Says E.]. Quinby Product Manager y 


e lower cost... Powe rGrip 
costs #% as much as previous 
drive; saving is passed to the 


customer! 


We use these belts because exhaus- 


tive research by us has proven them a x 
superior in speed—accuracy—reliability = | 
— durability — silence freedom from ‘ 

~ 
periodic adjustment rea 


Check the sales advantages Pow 


“Timing” Belts can add to your designs. 


erGrip 


. o . 
When you think of rubber, think of your “U.S.” 
Distributor. He’s your best on-the-spot source of 
technical aid, quick delivery and quality industrial 
rubber products. 





In Canada: Do on Rubber Company, Ltd. 
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Product Engineering 


Span with cantilever overhang 


“ | | II 





uner Aur suse! 


Draw conjugate beam 
: - Point B is hinged because no deflectior ’ t at i t On 
. -—+ the conjugate beam, bending moments a Ioflecticr 
Point A has both slope and deflection so ti 
Ym show both a bending moment end a shea \ 
ti | _ we Element /}( 
t t 
“ ‘ ’ 
iitittiit an Ge EE NN = V 0 \ \ j ‘ 


Element AB: S, Pah 3 Pa? ‘2 f? (2 BOOK 


p SHEET 
Slope at A is a — (2al 
6El ° 
Deflection at A is E/ S : - 
Si] 
ao . lV. Beam with center load, half of 
A 2 B 6, Aaa o that moment of inertia oul | 
O f RE Va V 0, M PL 4,1 2/,, f 
i 7 - On the conjugate beam: Slop shear |} 
¥ - Deflection = MEI, therefore plot M 
Evaluate Sy, Se by =M es 0) 
4 ry 
‘ i MV 2! 
' 5 S 
A | i , - 
4 t i 
ee ehwer Vv VW 
4 | "8 ( 
| | i ihS “ 
| 1} diel Tits 
cma ee | {8} Lei - . 
’ ’ ( i 
V | 
w! ( s iy 
~ j ‘ / lJ } 
Def V 
> , : 
1.12 16 , 


EDITOR’S NOTE: Some recent articles that aid in Cantilevers That R with the Load y 

beam-stress analysis include p 58, explains how a rved support under t 
O Variable-section Cantilever Beams, Feb 17 ever spring protects it f erstre dt 

i 83 When spring action is more important than energy capacity Article give the why « 3 how 

rigidity, use nonrectangular beams. Author supplies along with design equations for 7 type 

a first look at working equations derived to help Figuring Deflection f Elastically Supports 

choose among 4 variable-section types Cantilever: Aug 4, p 63, gives 8 beam forn 
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The Clamp Ser@w locks hub ~ 
to shaft for perma 








In Worthington QD Sheaves these extra 


2 SCREWS MAKE 


THE DIFFERENCE 


Exclusive features of Worthington QD Sheaves... 


EASY ON! Two-piece design lets you install the sheave 
one part at a time. No heavy rim and hub combination to 
inch into place; the tapered hub slides easily on the shaft, is 
locked by the clamp screw for permanent alignment. The 
set screw locks key. Then the sheave rim slides easily into 
position on the taper-seat of hub because the large end of 
taper in sheave starts engagement with small end of taper 
on hub. Heavy hex-head bolts complete the assembly 


EASY OFF! Remove the big pull-up bolts and use two as 
jack bolts for easy rim removal. To change speed it’s simple 
to mount a larger or smaller sheave on the hub which, be- 
cause of clamp screw, remains aligned on shaft. You can 
install or remove one part at a time 


ALWAYS TIGHT! Severe shock or reversing loads can- 


not loosen the sheave. Tightening the pull-up bolts locks the 
hub to the shaft as tight as if the sheave were integrally 
cast with shaft. The set screw anchors the key in position 


COMPLETE STOCK! You can get Worthington QD 
sheave stock service anywhere in the U. S. More than 350 
listributors carry Worthington sheaves and Worthington 
Goodyear Green Seal V-belts. For 100 page Multi-V-Drive 
Manual on how to select the right sheave and V-belt writs 
to Section 79-10, Worthington Corporation, Harrison, N. J 


WORTHINGTON 
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- Valve b 
| a part Me SUT | X Il 
B. Hunt & Son, Inc., Salem, Ohio 


Circle 1, inside back cover 


Magnet-run mercury switch... 
n vhen tilted 45 
M 


magnet. Switch 

romagnets. |] 
made throug 
Offered 


model 


I )5; delivery, 3 to 4 wk. Mercoid Corp., 
4201 Belmont Ave., Chicago 41. 


Circle 2, inside back cover 
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Ave 


Librascope 


Burbank, Calif 


Prudential Plaz 


\ 


i 


Inc Commercial Diy +1) 


Chicag 


e 4 r 1€ 


CONTINUED ON 





SIGNIFICANT COMPONENTS @© MATERIALS @® PROCESSES continued 





steel. Worm g 

struction, with ge: 

bronze alloy. Sun gear material i 

iron containing chromium and vanadiun 
Merkle-Korff Gear Co., 213 N. Morgan 
St., Chicago 7 


Circle 7, inside back cover 


Tapped transformers . . . 


7 


orrect available electrical vo wh t ep ing th it t i 
Miniature panel lights . . . is above or below normal required fot rt as 4 in. Ellison Engineering, 4350 
: : ' = proper operation of an appliance or « San Fernando Rd., Glendale, Calif 
produce a small, flat wedge of light parall Pro} I I PI 
t panel Recepta ] tandard 
ind 328 type bulbs i y 7 
front a p is sk se on 260, 24 


ty 


1 } Circle 10 nside he 
if equipment rl hown, rate IT ala , — 


to /5U va 


i tapped Se ndar 

115, 1 

hp from 4 to 4 

rt 208 v to 23 Acme Electric Corp 


Cuba, N. Y. 


olor behind th 
ng Most mod ff : visibility 
Sloan Co., 4101 Burbank Blvd., Burbank, 
Calif. 


lity 


ide back cover 


Self-insulating fasteners .. . 


nbine plastic heads and Lock-washer terminals 


to provide mechanical 


ind dielectric advantag 


pI 


' 
thermoplasti materia 
I 


( S i. i 
Zierick Mfg. Corp., 110 Beechwood Ave., 
New Rochelle, N. ¥ 


| fa Offered in var Pump and motor 
Gries Reproducer Corp., 400 oo : 
Beechwood Ave., New Rochelle, N. Y. Air-braking systems —“e'« 


heavy industria juipment al 
ible with the 14 x 6 in. or the 


One 


nside back cover 
f 


Tuthill Pump Co 
I 
Chicago 
ope! ition rcle 12, inside back cover 


vlinder it 


leased parking 
Measures multiple pressures... 


ra 


mished com 
te, I | ind instruc 
ns, ready I istallation Wagner 
Electric Corp., 6400 Plymouth Ave., St 
Louis 14. 
1 coun Circle 9, inside back cover 
{ Said to 
lb at 8 i 
cating Miniature gearboxes . 


r fac with ratios from 1.5:1 to 6( 


Worm and planetary gear... 
1 ratio and incory 


rat 
ld 


t used with any standard size 8 a al eR 
6d Ba C nS ! 


alloy and can be adapted to any CONTINUED ON PAGE 90 
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‘2 Giant Waldes Truarc Beveled Rings Cut Costs $500, 
egaptats sembly Time on X-Ray Unit 


TRIPLETT & BARTON TRI-IND-X PORTABLE X-RAY UNIT 
OLD MODEL NEW MODEL 


‘ 





OLD NEW 
SPECIFICATIONS SPECIFICATIONS 
Weight _ 107 Ibs. 65 Ibs. 
Diameter 15 inches 11 inches 
Machining and 
Assembly Time 78 hours 14 hours 


Service Time ___ 4% hours 5 minutes __ 
Parts 27 bolts 2 Truarc Rings 

















Prior to adoption in their new bantam-weight TRI-IND-X, Triplett & 
Barton, Inc., Burbank, Calif., subjected Waldes Truarc Retaining Rings 
to severe tests and rigid inspections. Although the TRI-IND-X operates 
at a normal pressure of 50 psi, Truarc Rings were subjected to pressure 
tests in excess of 500 psi, proving their high performance. 


Whatever you make, there's a Waldes Truarc Ring designed 
to save you material, machining and labor costs, and to 
improve the functioning of your product. 


In Truarc, you get 


Statistically Controlled Quality from engineering and raw 
materials to the finished product. Every step in manu 
facture watched and checked in Waldes’ own modern plant 


Complete Selection: 36 functionally different types. As 
many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types available 


WALDES 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


TUBE END ASSEMBLY 


ONE 10” BEVELED RING REPLACES 12 BOLTS~— 
Machining and assembly time formerly required 78 
hours now reduced to 1'% hours! Service opera 
tions for dismantling or tube change formerly re 
quired 4'% hours now reduced to 5 minutes! | 
addition to savings on materials, costs have bes 
reduced approximately $500 per unit 





ONE 9” BEVELED RING REPLACES 15 BOLTS—!I; 
tion to functioning as mechanical fasteners, the Truar« 
Beveled rings serve as pressure vessel closures, provid 
ing leak-proof seals. The wedge action of the rir 


Rg m 
pensates for wear, provides a constant tight sea 





quickly from leading OEM distributors in 90 stocking poin 
throughout the U. S. and Canada 


Field Engineering Service: More than 30 engineerir 
minded factory representatives and 700 field men are 
your call. 


Design and Engineering Service not only helps you sele 
the proper type of ring for your purpose, but also helps yor 
use it most efficiently. Send us your blueprints today 
let our Truarc engineers help you solve design, assemb! 
and production problems... without obligation 


[—-—--r 


Waldes Kohinoor, inc., 47-16 Auste!l Place, L.1.C.1, N.Y 


Please send new, descriptive catalog showing al! 
types of Truarc rings and representative case history 
applications 

(Please print) 


Name___ 
a 
Company 


Business Address 


— ee ee oe oe oe ee ee ee 


Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Representative and Authorized 
Distributor. Look under ‘‘Retaining Rings” or ‘Rings, Retaining.”’ 
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New Parts and Materials continued 


24NF-3 thread 

ial rang fre 
psi for dry air and non I Iry gases 
Datex Corp., 1307 S$. Myrtle Ave., Mon 
rovia, Calif. 


Circle 13 nside back cover 


Solid-state counter . . 





x 12 x 16 in Weight is 2 lt 
Presin Co., 12128 W. Pico Blvd., West 
Los Angeles 64. 

Circle 14, inside back cover 


"Wikes performance guesswork 
out of power transmission design 


With these performance-proved units, you can save time and money in designing and 
building clutches and brakes exactly tailored to the requirements of your application. 
At the same time, you can be sure that they will equal the performance and smooth 
operation of proved MAXITORQ clutches and brakes. DISC-PACS are simply the 
“heart” of a clutch or brake... the discs, separator springs, and locking plate... 


supplied as a complete self-contained unit for the convenience of design engineers Actuator/indicator rod... 


and equipment builders. f rotating vlinder 


vitches and similar 
Produced in a full range of sizes and capacities from % h.p. to 15 h.p. Bulletins 


available on other MAXITORQ products: Floating Disc clutches and brakes, Electric sndicate piston 
clutches, Overload Release clutches, low-cost Single Disc clutches, and clutch or pinned Phe nist 
brake friction discs. Write Dept. PE-8. 


onjunction 


through inlet housing 
rod is 4 in. dia 
threaded end 
dentical and roc 

' 


THE CARLYLE JOHNSON MACHINE CO. pagel te sli 


offered in standard 
Manchester, Connecticut 6 and § in. with 





(Continued on page 94) 
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Use fewer V-belts... get equal horsepower 
Save space and costs 


You cut sheave width and weight ... you save 
in overall costs ... by using Gates Super Vulco 


Ropes with 40°. more HP capacity. Five Supers ALL these 
actually do the work of 7 standard V-belts. 
ata 


For that reason, a Super Vulco Rope Drive 
delivers more HP per dollar invested than any 1. Flex-Weave Cover (U.S. Pot. 251959 
standard V-belt drive. A Gates exclusive: provides greater 


flexibility with far less stress on fabri 
: , Cover wears longer increases belt 
Sheaves with fewer grooves cost less .. . Ny \\ Ay life... more power available to driven 

' - , ’ machine 

weigh less . . . occupy less space. Your drive 

design is greatly improved. 2. Concave Sidewalls (U.S. Pot. 1813698 
Concave sides (Fig. 1) increase belt 
You can get helpful drive data quickly. Just life. As belt bends, concave sidewalls 
: become straight, making uniform con 


call your nearby Gates distributor for advice tact with sheave groove (Fig 


a . ‘i er form contact means less wear on sid 
from a Gates V-Belt Specialist. of belt ier henner tel tek 


Stocks carried in industrial centers through- 3. Tough, resilient Toncile Cords 


out the world. Super-strong resilient tensile cord 
vide 40% greater horsepower capacit 
easily absorb heavy shock load 
ee reduce number of belts required 
ms | save weight and space 
| Gates Distributors | 


| are in the The Gates Rubber Com pany 4. High Electrical Conductivity 
| 


| Yellow Pages Denver, Colorado Built into Gates Super Vulco Ropes for safer driv 
aay (in explosive atmospheres) 
World's Largest Maker of V-Belts 
5. Oil, Heat, Weather Resistant 
Special rubber compounds make Super Vulco Rop« 
highly resistant to heat, oil, and prolonged expo 


The Mark of Specialized Research to weather 


Gates Super Vie Driv 
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———_—_———.y 
USED ON THE NEW BOEING B-52 JET BOMBER 


New MS Miniature Plug 


WITH SOLDERLESS SNAP-IN CONTACTS 


Cuts Wiring Assembly Time 
as much as 80% 





= 
\ 


THE PROBLEM ~ To design a miniature 
environmental-resistant connector, suit- 
able for use on present and future aircraft, 
missiles and equipment, in accordance with 
military requirements. Dependability with 
simplicity to facilitate assembly, installation 
and field service were vitally important. 


THE SOLUTION — Crimp-type solderless 
contacts, with wire insulation support, are 
used in the new KM. They can be easily 
snapped into place, or removed as neces- 
sary. Individual contacts can be serviced 
one at a time, without removing others. A 
specially designed moisture-sealing grom- 
met replaces potting. Closed entry, 
machined socket contacts are probe-proof. 
All materials are of finest obtainable qual- 
ity. Shells and related parts are of aluminum 
alloy, cadmium plated. Contacts are plated 





CANNON KM SERIES 


FIRST TO MEET MIL-C-25955 


(USAF) SPECIFICATIONS 


with gold over a heavy silver undercoat. 


These features combine to provide a plug 
of optimum reliability that can be 
assembled and installed with utmost speed 
and be easily serviced in the field. 


The new KM mates with the Cannon KO 
Plug Series, and is available in a wide 
variety of shell sizes, styles and insert lay- 
outs. Hermetically sealed receptacles also 
available. For complete information write 
for Catalog KM-1. 


Come to Cannon for all plug needs 
27,000 kinds to choose from. If we do 
not have what you want we'll make it for 
you. The largest facilities in the world for 
plug research, development and manufac- 
turing are at your service. Write us today 
about your problem. Refer to Dept.[106) 


CANNON ELECTRIC COMPANY + 3208 Humboldt Street, Los Angeles 31, California 
Where Reliability for youR Product is Our Constant Goal. 


Factories in Los Angeles; Salem, Mass.; Toronto; London; Melbourne; Paris; Tokyo. Representatives 
and distributors in all principal cities. Please see your Telephone Yellow Book or write factory 


Goad @ (PLU S5 


oe UNIT PLUG-IN SS NDUSTRIAL 





E) auc v ee” AIRCRAFT Ths, SWITCHING an POWER gy" MISSILE & y 
left) | 


nee 
MADE BY THE WORLD'S LARGEST MANUFACTURER OF PLUGS AND CONNECTORS FOR ALL INDUSTRIES 


92 
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floats? 





Nicholson can deliver precision welded floats 

made to your specifications—to fit your pro- 
duction schedule. Use the above form to tell 
us how you want them. 


Here are the standard specs: 


@ MATERIAL— steel floats with chromium, cadmium or 
copper plating—with sandblast or pickled finish 
... Stainless steel and Monel floats—rough-buffed, 
polished or with welds ground smooth and highly 
finished. 

@ SHAPE—spherical, elliptical, cylindrical. 


@ SIZE—from 2 inches to 14 inches diameter. 
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Name the way 
you want them! 


MATERIAL 
SHAPE 

SIZE 
PRESSURE 
QUANTITY 
MORE INFO 


Your Name 
Title 
Company 
Address 


See below for details 





Fill in blanks, tear out, and mail to: 


W. H. NICHOLSON and COMPANY 
Wilkes-Barre, Pa. 


@ PRESSURE—from vacuum to 4800 Ibs 
@ QUANTITY —as many as you need. 


These high tensile strength floats have ex- 
ceptional resistance to pressure and corrosion. 
Float halves are die-formed, with inward rolled 
edges—not spun, laminated or electrodeposited. 
Today, thousands of Nicholson floats are in 
service—most as buoyancy mediums. . . many 
as fluid chambers and pressure vessels. Write 
for details about the full Nicholson line. 


W. H. NICHOLSON AND COMPANY, 12 OREGON 
St., WILKEs-BaRRE, Pa., Sales and Engineer 
ing offices in 98 principal cities. 


of Wilkes-Barre 
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New Parts and Materials continued 
trokes Working pressure to 500 psi 
is permissible at temperatures to 150 | 


Said to be suitable for use where lateral 


novement must be imparted to a rotating 


iit. S-P Mfg. Corp., 30201 Aurora Rd., 
Solon, Ohio. 






Circle 15, inside back cover 





d 

\ ishing signa g i 1 unit 1 

g d \ rela itact 1 I ing 
t [ i it ird l on 

a ind tral | \ on 

: fio1 iX t 1 tted 
2 ) it f 2 d l 

t it f t I 

\W 7 Stud t 1 1 I 

t n ’ pri ded for id Iw 
\ I nit t pal Master 


Specialties Co., 956 E. 108 St., Los An 
geles 59. 


Circle 16, inside back cover 


A deviation from one of these standard assemblies 
will give you a special switch at standard switch cost. 


The 20-page catalog includes these standard multipole switches 


0.06-0z basic switch 











i ia 124 I han 
© Type P multisection, up to 4 positions, snap epee “— 
ae - s l 
Wy TYPE P action, rating 10 amp. 125 v. a-c, 5 amp. 125 . © ‘ 
v. d-c. 30. 60. 100 200 amp. 500 v. a-c /250 v ee , oe eS 
d-c. Can be assembled per MIL-S-15291 ; <j ig aN wh ses 
: ' ae teal Bas 
© Type JR up to 8 positions, 30 sections max- ‘ ‘ , 
‘ ye, s r2 x d -> mm. high 
imum, detent action, rating 10 amp. 125 \v - 
as . s< ( tacts are SPDT J) if n ambient 
j a-c, 5 amp. 125 v. d-c , : 
A = t peratur ot ( t é | Release 
= © Type A up to 8 positions sections max Stee | : 
us imum, detent mechanism, rating 5 amp. 125 = . 
e eo sia citer 
v. a-c/30 v. d-c , MM : 
tin t ? 
© Type AF up to 8 positions, 6 sections max ee Hi am F Se: 
a imum, detent action, resistive rating 5 amp. 28 me + a Sis at > ‘i 
v. d-c or 115 v. 400 cps, per MIL-S-6807 “ar at Sta V amp a > 
+ + t+ ' + 2 
* Type HT up to 16 positions, 10 sections max ; si ya ne “dl 
- - ’ fis + ++ 
Write today for your imum, dentent action, rating 5 amp. 125 v. a-c 3 ePasape Switch Div., 
; ‘ «7 ; Electrosnap Corp., 4230 W. Lake St., 
free copy of this new ® Navy switches to MIL-S-15291 and Bureau Cl . 
20-page catalog of Ships drawings 9000-S6202-73075, 73826 ar ae . 
73827, 73295, 74422, and others Circle 17, inside back cover 
(BS ® Trigger switch heavy-duty momentary con 
tact, with 4-conductor cable; meets Navy specs . , 
Nonlinear potentiometer . . . 
ICLIVCT >% peak-to-peak a iracy with- 
if pads I im Th | dia n Ine 
—t-jote ym £4 [eltiha || t has a range of up to 70 K ohm pes 
idrant. Unitized t tion minates 
mging problen lia ia 1 romovabdi« 
167 King Avenue, Weymouth 88, Massachusetts ternal molded Kel-] thet nes 
- . c r 


(Continued on page 99) 
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re McGILL sealed cammron 
------- bearings protect roller follower 
efficiency — prelubricated 

to reduce maintenance 


Sealed SCF series bearings add protection from contamina- 


| ! 
| BEARING TIPS 
| 

{ | 





tion to the extra performance advantages of McGill CAMROL 
cam followers. Specially treated labyrinth seals at the roller 
ends keep out moisture, dirt, chips, etc. All exposed surfaces 
are treated to provide a corrosion resistant black ferrous 
oxide finish, 

The sealed construction with a channeled grease reservoir 
in the outer race bore eliminates need for frequent relubri- 
cation. Maintenance is reduced and can be eliminated in 
inaccessible mountings. Specify standard bearings and avoid 


building up followers with extra seals, 


Sealed CAMROL bearings replace 
bronze rings in shovel clutches 


UNIT CRANE & SHOVEL CORPORATION is using SCF SEALED 
CAMROL bearings in clutch shifter yokes in their ' and 
; yard power cranes and shovels and Model 360 MARINER 


f 
| 
| 
| 
| 
| 
| 
| 30-ton cranes. Shown is a closeup of two of the five clutches 
| which control the hoist drum and the hold drum and various 
actions of the machines. The bronze collars formerly used 
were higher in initial cost than the CAMROL bearings. Their 
use also required considerable machining and the addition 


; of component parts such as bolts, spacers, etc 


The CAMROL bearings in this application promise better, 


more accurate control than the bronze shifter rings which 






tend to become “sloppy” with wear 


The integral seal feature of the bear 
ings protects their performance 
under field conditions and 


1 
reduces relubrication re 





juirements, 


| 
| 
| 
| 
| 
| 
| | 
: : 
| Sealed CAMROL bearings as table and | 
| crosshead rollers in tape-controlled | 
| Hillyer drilling machine | 
| | 
| : 
| 
| 
| 
| 
| 
| 


CAMROL bearings provide smooth, accurate motion as load carry- 
ing rollers for table and crosshead motion of this tape-controlled, 
precision drilling machine manufactured by HILLYER CORPORA 
TION Use of these bearings has simplified construction and 
improved accuracy. They have eliminated the manufacture of | 
shaft and retainer assemblies and increased load capacities. The | 
corrosion resistant finish has also eliminated the need for plating | 
bearings. Ball bearings formerly used cracked under the same | 
loads. Operating speeds are 400 RPM and loads are 2000 pounds | 
The bearings are prelubricated and sealed to keep maintenance | 
at a minimum, ] 





engineered ¢ lectrical products - SEND FOR CATALOG No. 52-A 


M°GI RR cca « miaiitin = eamenen, 


precision needle roller bearings 


McGILL MANUFACTURING COMPANY, INC, 201 N. LAFAYETTE ST, VALPARAISO, INDIANA 
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Use of O-rings as moving seal 
in heavy duty bulldozer control valve 


1,500 psi variation without backup rings. Inter- 
mittent operation plus long periods of inactivity. 
Extreme external dust and dirt conditions. Irregular 
and unpredictable field servicing. Fluid oil tempera- 
tures reaching 180° F. Climatic temperature extremes 
from —30° to +120°F. Life expectancy is required 
to be that of the tractor. 

Above are the rugged operating conditions faced and 
met by National industrial O-rings in the new Be-Ge 
Model SU-1200F bulldozer blade control valve. A 
total of four rings are employed in each unit; two ina 
moving shaft application and two as static seals. 


Be-Ge reports no leakage or ring failure on hundreds 
of heavy duty applications involving Oliver, Cat- 
erpillar, International Harvester and other crawler 
tractor installations. 

National offers a complete line of industrial O-rings, 
plus many exclusive compounds. Special compound- 
ing is also available to meet unusual conditions. 

For complete information on National O-Rings, or 
for skilled O-ring engineering service, call your near- 
est National Seal engineer. In major cities nation- 
wide. See the Yellow Pages, under “‘Oil Seals’’. 








Syntech oil seals, developed by and offered 
exclusively by National, are widely used syn- 
thetic rubber seals for applications where 
temperatures reach 250°F, speeds reach 3,600 
FPM, and total indicator runout is as high 
as .030. Basic 50,000 series Syntech (illus- 
trated) employs a tough, accurately manufac- 
tured steel outer case, precision-tensioned 
spring and accurately molded and trimmed 
Syntech'® Oil Seals Syntech sealing lip. 


Micro-Tore Oil Seals Wide variety of ty pes and sizes. | 


Micro-torc oil seals, pioneered by National, are 
sturdy, dependable leather seals. Special elas- 
tomer coating on surface of chrome re-tanned 
leather sealing lip prevents seepage of oil. Yet 
inner body of sealing lip retains natural poros- 
ity to “store” lubricant against accidental peri- 
ods of starvation. Inherent lubricity of elas- 
tomer coating produces a lower torque, longer 
lasting, economical oil seal. Available in a 


i 








NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 


General Offices: Redwood City, California 


Plants: Van Wert, Ohio, Redwood City 
and Downey, California 
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Eastern Aviation Hydraulic Pumps set new standards for performance, yet are 
the smallest, most lightweight ever made. 


By meeting customer requirements and government specifications with precise 
detail, Eastern Pumps give reliable long-term service 
Hundreds of models, close-coupled to electric motors with speeds to 24,000 
RPM, can be furnished for your special systems. You gain the advantage of 
economical mass-produced components custom-engineered into whatever 
configuration is needed. Performance is from .015 to 1.5 GPM, 0 to 3000 PSIG, 
with theoretical displacements from .0021 to .0419 cubic inches per revolution 
A variety of bearing combinations handle different types of fluid and 
operating pressures. 
Missile and aircraft system engineers have discovered Eastern Pumps do the same 
job as units that use greater space and weigh far more. Applications have 
included circulating coolant in bomber guidance system, providing hydraulic 
power for ground control of jet, charging accumulator in an in-flight refueling 
system, furnishing an APU system with power to a missile, and countless others 
For your next project, contact Eastern for creative engineering help that really helps 
Write for NEW A 1 Bulletin 350 describing 
the above units Ce ity pumps 


é 
“ww EASTERN INDUSTRIES, INCORPORATEI 


100 Skiff Street ©* Hamden 14, Conn. West Coast Office: 1608 Centinela Avenue * Inglewood 3, California 


Solving a 


breakage problem "AS FACED MECHANICAL SEALS 
AT CLOSE QUARTERS RESIST WEAR AND CORROSION 














*55 FACING MATERIAL 


A new and superior facing material is now 


The manufacturer of this button-drill- 





ing machine had a tough problem: the 
universal joints on these parallel shafts THIS BULLETIN 
carried such a torque load there were TELLS THE STORY 


frequent complaints of breakage . . . yet For further de 


available on the engineered mechanical DURA SEAL 
#55 faced seal rings are long-wearing, operate at ex 

; aie Mia tremely high or low temperatures id present highest 
the close centers prohibited use of a tails write today to nm = : 
l a copy of Bulletin resistance to wear and corrosion 55 cing Material 
arger joint. 469-PG. 


THE SOLUTION was a Curtis Universal e 


Joint of the same size *ROKIDE Process 


combines the low-friction benefits of ceramic 
with the strength and resistance of alloyed steels 


— 
Coating developed 


A The 

idicclians : wt ER T 

an DURAMETALLIC @e 
RALAMAZOO MICHIGAN 
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Curtis 


Usiversal | | | SPEED REDUCERS 


Joint 





i Small in size 
 Ready-to-go 

in your product 
Quick delivery 














This is only one of many problems ®@ Backlash only 15 minutes 
solved by Curtis Joints size for size or less at lowspeed shaft 





the strongest universal joints designed 





for industry. Selected materials, preci 


@ Speeds up to 10,000 rpm 

sion engineering, and over 30 years’ ex at highspeed shaft CLASS A 

perience manufacturing universal joints ®@ Up to .013 HP at lowspeed 34 ratios 
t 

make them that way shaft 27 to 1 

Save on your design, 

production, and assembly 

costs by ordering CLASS B 

Not sold through distributors. Write direct these ready-to-go miniature ate caine 

for free engineering data and price list. components for your up to 


product. i 4 , a 729 to 1 


TRADE Oe 
CLASS C— 
MARK for Bulletin —— we 


19,683 to 1 
UNIVERSAL JOINT CO., INC. 7 100 $31,481 t0 1 (not shown) 


531,441 to 1 (not shown) 


14 SIZES ALWAYS IN STOCK 
Me” to 4° OD. (6” joints on special order) 


141A Birnie Avenve, Springfield, Mass 
As near to you as your telephone 


INSTRUMENT COMPANY 


444 Lincoln St., Denver 3, Colo 


DISTRICT OFFICES « NEW YORK « CHICAGO 
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New Parts and Materials continued 


mits ganging any number of 


Made to 


\\ ire wound doubl Wiper 


potenti 
ometers ustomer specihcations 
unit is said to 
first of its size to achieve so close a 
lerance and so high a resistance. Micro- 
Lectric Div., Micro Machine Works, Inc., 
19 Debevoise Ave., Roosevelt, N. Y. 


Circle 18, inside back cove; 


Foot-mounted valves . 


ul uited for 


vherever remote pilot operation is desired 


hazard locations and 


pneumatically-interlockec ircuitry 
he $-in. four offered in 


ind doub types Can be con 


d f mn delivery 
Valvair Corp., 454 Mor 
gan Ave., Akron 11 


Circle 19, inside back cover 
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UI 
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Foot-operated poppet 
valves... 


1 two and thi 


milar except for replacement part 
Schrader’s Son, Div. Scovill Mfg. Co., 
470 Vanderbilt Ave., Brooklyn, N. Y. 


Circle 20, inside back cover 


Adjustable-speed drive .. . 


2 hy perat fror tandard 


yerate < ra 

onstant-torg 

eration at over] for 1 min 
(Continued on page 102) 


PRODUCT ENGINEERING 


* August 18, 1958 


GBOCGGOBO 


MORLIFE 
CLUTCHES 


Help Heavy-Duty Tractors 
Keep ‘Busy at Both Ends” 


Because ROCKFORD Morlife’ CLUTCHES pro- 
vide 100% more torque grip than previous 
type clutches of equal size, they help road ma- 
chines do double duty. Easier operation is ac- 
complished by reducing the required engaging 
pressure. 50% better heat disposal avoids 
down-time caused by burned or warped plates. 
Numerous records prove that 
MORLIFE clutches operate four to ten times as 
long without adjustment or plate replacement. 
Let this NEW type clutch help keep your heavy- 
duty machines ON the job and OUT of the shop. 


maintenance 


ae SEND FOR THIS HANDY BULLETIN 
\neene - Shows typical installations of ROCKFORD 
\ cute c. 


poweR bg CLUTCHES and POWER TAKE-OFFS. Contains 


\ TAKE-OFFS * 


diagrams of unique applications. Furnishes 


ma capacity tables, dimensions and 


complete 
i 


specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ili., U.S.A. 


Export Sales Borg-Warner International 6 So. Wabash, Chicago 3, 111, 


Small 
Spring Loaded 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Speed 
Reducers 


ROCKFORD 


BORG-WARNER 


GG00C60CG 
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Six Standard Design Problems... 
and how to solve them with URETHANE rubber 


@ Production Cost: 


Hard-wearing urethane rubber is easily 
cast; requires no post-finishing. Exam- 
ple: A cast urethane rubber pin and 
ball joint replaced machined steel in 
this gear shift linkage part, reducing 
finished-piece cost of assembly by 80 
per cent! Other advantages: Self- 
lubricating, vibration dampening. 


@ Noise Reduction: 


Urethane rubber parts cushion while 
they work; completely eliminate gear 
noise. Example: Sprocket gear for a 
chain-driven motor bike silenced chain 
whine, showed no significant wear after 
62,000 miles of operation. Other 
benefits: Lowers chain wear, mainte- 
nance costs. 


@ Vibration Dampening: 


Dimensional stability and high duro- 
meter hardness make urethane rabber 
an ideal choice for parts subjected to 
shock, impact and vibration. Example: 
Handle for pneumatic hammer reduces 
operator fatigue and injury risk; im- 
proves guidance control. Other benefits: 
non-slip grip and wearability. 


@ Misalignment Stress: 


Elasticity of urethane rubber permits 
up to 0.040 inches linear and 12° angular 
misalignment without malfunction of 
meshed parts. Example: This urethane 
rubber drive coupling replaces a lami- 
nated metal unit; has sufficient strength 
to transmit high horse power in rapid 
stop. and-go operation. 


Other design problems requiring special properties 
of hardness; tensile, elongation and tear strength; 
rebound elasticity, high and low temperature 
strength, solvent and oxygen resistance, good 


electrical and mechanical properties, are being solved 
with urethane rubber. Write today for technical 
data, test studies and sources of fabricating assistance. 
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@ Maintenance Cost: 


Urethane rubber is grease and oil re- 
sistant. Self-lubricating properties may 
be imparted, cutting maintenance costs 
on heavy equipment by as much as 
one-third. Example: Socket and coup- 
ling for heavy-duty ball-joint assembly. 
Other benefits: Lower assembly cost, 
no machining, vibration dampening. 


@ Abrasion Resistance: 


Very high abrasion resistance enables 
urethane rubber to outwear ordinary 
rubbers by 8 to 10 times, and even 
steel parts in some uses. Example: This 
cast urethane rubber nozzle for sand 
blasting equipment replaces an all- 
metal nozzle; wears longer, weighs and 


Mobay supplies basic chemi- 
cals and technology required 
for the manufacture of ure- 
thane rubber—latest addi- 
tion to the growing list 
of urethane products for 
industry. 


MOBAY CHEMICAL COMPANY 


MOBAY i 


First in Urethane Chemistry 


Pittsburgh 34, Pa 
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ad ; 
- Perhaps the applications shown below will suggest 
Practical : ways you can profit from the use of Vlier tool 
: Many companies have simplified product desig 
with resultant savings—by substituting thes« 


- a ' 
* ple, off-the-shelf items for complicated cust 
ocignTips © 





No. 3 of a series 





TO LIMIT TORQUE APPLIED TO SOCKET SET SCREWS grind . TO SECURE THE DUPLICATOR CARRIAGE «)/ t! etal f 


the screw end of a Vlier Torque Thumb Screw to the . cating machine when not in use, the manuf 

proper size hex. The amount of torque can be quickly : two Vlier Swivel-Pad Torque Thumb Screw ry} 

adjusted between 10 lbs. and 125 Ibs. Once set torque is . ple holding tools with the unique ball-joint pad 

reached, knurled ring spins freely, preventing overtighten- : tion, limit the amount of torque which « be 

ing. Backing off is positive . ind prevent scoring or damage to the wa Vlier S 
Pad Torque Thumb Screw I 


are avail ibl in Variou 





" 
ts 4 
°-% 
TOOLING 
ACCESSORIES 
TO PROPERLY POSITION THIS YOKE-SHAPED PART for : NEW 1958 CATALOG NOW AVAILABLE — | 
entrance into a latch assembly, a Vlier S-58 Spring Plunger . pletely revised. Includes informatio1 1 sy 
is used. The threaded stud, extending horizontally, is Z all new Vlier products, including t Torque Handle, St 
slotted on two sides. As the stud is rotated, the spring . Pusher, Leveling Pad. Makes ord é S 
plunger snaps into the slot assuring the proper position of : uses for these proven time-savers. Write { 
the yoke. Vlier Spring Plungers are available in six nos« : today! 


types; various end pressure 


WLIEFF 


Engineering Corporation 
A subsidiary of Barry Cont Inc 


8900 Santa Monica Blvd. * Los Angeles 46, California 
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Cambridge WOVEN WIRE BELTS 





Hot Zone 











Pre- Heot Cooling Zone 


Sintering Furnace = 











From Press Anhydrous Ammonia 2050°F _To Inspection 
t +)) 
\ —E —_ — A} 
‘ + 


TYPICAL INSTALLATION FOR AUTOMATED HEAT TREATING 


METAL-MESH BELTS CUT 
COSTS, INCREASE PRODUCTION 
IN CONTINUOUS PROCESSING 


Continuous movement of metal parts, foods, chemical or ceramic 
products through practically any type of processing operation 
eliminates batch processing and manual handling for faster, more 
economical, more uniform production. Through wet, cold, hot or 
dry operations, Cambridge Belts give you all these advantages: 


ALL-METAL CONSTRUCTION IS HEATPROOF, COLDPROOF, 
RUSTPROOF—Cambridge Belts can be woven from any metal 
or alloy, thus can be made impervious to damage from tem- 
peratures from sub-zero up to 2100° F., water, acids or 
caustic solutions 


OPEN MESH PROVIDES FREE CIRCULATION—process atmos- 
pheres pass freely through the belt for uniform processing 
of the parts in the load, process solutions drain through the 
mesh in a flash 


WOVEN WIRE CONSTRUCTION— has no seams, lacers or 
fasteners to wear or break—-reduces maintenance costs and 
eliminates frequent belt replacements. 


SPECIAL SURFACE ATTACHMENTS AVAILABLE—raised edges or 
cross flights to hold product on belt during movement 


Whether you design machinery for your own use or for resale, your Cambridge 
FIELD ENGINEER can explain how the many advantages of Cambridge belts make 
automated processing practical and economical. And, he'll recommend the belt 
size, mesh or weave—in the metal or alloy—best suited to your operation. 
Call now. He's listed in the classified phone book under the heading 
“BELTING, MECHANICAL”. Or, write for FREE 130-PAGE REFERENCE MANUAL 
giving mesh specifications, design information and metallurgical data. 


) 
METAL |j. SPECIAL Department P, 


+ CONVEYOR +++ METAL 
BELTS th)? FABRICATIONS 


" / 
ee 


Cambridge 8 { Ser; 
Maryland 






OFFICES IN 


PRINCIPAL INDUSTRIAL CITIES 


The Cambridge Wire Cloth Co. {Zu 





New Parts and Materials continued 


at 25 verload for | 5 Motor is 
yrotected against overload and line for 
ort t. All itrol units a isolated 
from power unit and electrically isolated 
from line. Drive functions a1 ontrolled 
from a portable station that includes a 


peed-adjusting General 


potentiometer 
Electric Co., Schenectady 5. 


Circle 21, inside back cover 


High-temperature switch . . . 


1 miniat unit that operates in tem 
ratures from 3 to 5 I With 
tands shock of 40 to 50 G at vibrations 
f to 2 ps. Switch is housed in 
1 glass bonded mica case that incorporates 
i i plunger that permit vitch to 
tand nidity and tempera 
iriations Dimensions are 1} x 
r| Util leaf and 1 actu 


in. hig ller 
Meletron Corp., 950 N. Highland 
Ave., Los Angeles 38 


Circle 22, inside back cover 
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Valve-operated cylinders . . . 


1 If i i 


i R 


t breakd 1. Airmatic Valve, Inc 
313 Associate Ave., Cleveland 9 


Circle 23 nside back cover 


High-pressure vaives 


lr 
afta a i 


(Continued on page 106) 
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Now...from Morse Chain 





New \\yion Couplings 


Cost 20% less, need no lubrication, last indefinitely! 


New Morse Nylon Flexible Couplings cost less to buy ideal for loads from fractional to 40 h.p. and speeds 
and maintain than steel couplings. They use economical, from 500 to 5000 rpm. And they adjust to misalignment 
stock roller chain sprockets—need no protective cover. For facts on Nylon Couplings, or the other couplings 
They last longer, too . . . operate without lubrication in the most complete line ever offered, call your local 
because friction and wear are negligible. Morse Distributor. He’s listed in the Yellow Pages 

Order complete couplings—'%" pitch links plus stock under “Power Transmission’. Or write: MORSE 
sprockets (plain, finished bore, or taper-lock)—or buy CHAIN COMPANY, DEPT. 4-38, ITHACA, NEW 
just the links and use your own sprockets. Morse YORK. Export Sales: Borg-Warner International, 
Nylon Couplings, made of Du Pont ‘“‘Zytel’’ resin, are Chicago 3, Illinois. 


IN POWER TRANSMISSION 
THE TOUGH JOBS COME TO 





REMEMBER: Only Morse offers all four flexible couplings: Chain, Morflex and Radial, Morflex and Radial Driveshafts, and Nylon 
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Easy to cut 


Tapered gears, although not commonly used, 
offer a number of advantages when you have a 
design problem requiring an angular relation- 
ship between gear shafts. Production is no prob- 
lem because, with the proper fixtures, tapered 
gears can be cut rapidly and economically on a 
Fellows Gear Shaper. 


The tapered gear is simply one whose axis is 
at an angle to that of the conventional spur or 
helical gear with which it meshes. If the two 
axes are at right angles, the “tapered” gear 
becomes a face gear. If the axes are parallel, it 
is an ordinary cylindrical gear. 


THE 


PRECISION 


LINE 
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Useful though uncommon 


As a result of the use of tapered gears in an air- 
craft engine, an article giving basic formulae 
and design considerations was written by a 
Fellows engineer and published in 1948. In- 
creased interest in this type of gear has since 
resulted in a number of other applications in 
machine tools, marine drives, speed reducers 
and missile projectors. 


Because of this increased interest, reprints of 
the article, “Designing Tapered Gears,” are 
being made available. If you would like a copy, 
simply write to our main plant in Springfield, 
Vermont. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angel 


Gear Production Equipment 
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With this 
new 
socket hea 
Cap Screw 
you can Pre-Load 
without 
indentation! © 


— 
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PRE-LODE 


Now . . . Parker-Kalon’s new PRE-LODE 

Socket Head Cap Screw gives you greater 

bearing surface under the head than ever before! 

With this new head, a research achievement 

resulting from the combined efforts of the Socket 

Screw Manufacturers’ Technical Committee, you 

can now apply higher torque . . . pre-load the fastener 

for maximum holding power without danger of 

marring or indenting softer materials in which the 

screw engages. This means greater load carrying 

capacity and better functioning in holes having a 

greater body clearance. P-K’s PRE-LODE Socket Head 

Cap Screws are designed for high tightening. In many 

cases, the socket has been enlarged to allow more 

wrenching area. Standard sizes \”’ to 1’ PRE-LODE 

Socket Head Cap Screws are Size-Marked for easy 
identification, and are manufactured to exacting specifications. 
Available now from your authorized P-K distributor at no 
increase in cost. Write today for complete technical data and samples. 


Sold Everywhere Through Leading Industrial Supply Distributors. 


PARKER-KALON prezope Socket Head Cap 


PARKER-KALON DIVISION, General American Transportation Corporation, Clifton, News 





Only Parker-Kalon offers both PRE-LODE and SIZE-MARK 


PRODUCT ENGINEERING + August 18, 1958 CIRCLE 163 READER SERVICE CARD) 1()5 





New Designs 
in Motors from 


VARIABLE SPEED SUB- 
FRACTIONAL DC MOTOR 


This new motor — Model RBD-25 
—is available in two standard 
units: RBD-2505 with a rating of 
0.5 oz. inches; and RBD-2510, 
rating 01.0 oz. inches. Both oper- 
ate at speeds up to 1800 RPM 
with input of 24 to 115 V.D.C. 
This is a shunt wound motor and 
speed can be varied by changing 
armature voltage. 


SYSTEMS DEVELOPMENT 
MOTOR KIT 


Designed primarily for research 
laboratories and engineering 
departments, this kit makes it 
possible to determine the prop- 
er servo, torque or synchronous 
motor required for instrumenta- 
tion and automation applications. 
Eliminates the need for purchas- 
ing sample motors for testing. 
Contains all the necessary motors 
and components to assemble — 
with bench tools only—32 dif- 
ferent motors. 


For more information, write, 
or use Readers’ Service Card. 


HOLTZER-CABOT 


2-SPEED REVERSIBLE SUB- 
FRACTIONAL AC MOTOR 


Model RBC-2514. Available with 
basic speeds of 1800 RPM and 
3600 RPM and with standard 
gear reductions from 3:1 to 
3600:1. Basic torque ratings for 
continuous duty at 115 volts, 60- 
cycles; 3600 RPM synchronous 
range from 0.15 to 0.5 oz.inches. 


Sales — Service Representotives in Principal 
Cities throughout the World 


MOTOR DIVISION 


NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston, Massachusetts 


Designers and manufacturers of mechanical, pneumatic, hydraulic, 
electric and electronic equipment and systems 
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New Parts and Materials continued 
are available in sizes to 3 in. NPT for 
+000 psi service ind to 2 in. NPT for 
6 psi, two oF three-way, NO or NC 
Sinclair-Collins Valve Co., 454 Morgan 
Ave., Akron 11. 


Circle 24, inside back cover 


Miniature thermal relief 
valve... 
relieves eXc¢ pI 
mal expansion of f 
Standard valy 
ternal leakag 
ro at 


The leakproof un gh 
inder 1 oz. Fluid Regulators Corp., 313 
sillette St., Painesville, Ohio. 


Circle 25, inside back cover 











Fireproof file . . . 

f drawings a 
pped with a k 

ind a drill-pr 


king mechanisn 


vn h in ( a 
for file stacking. Chas. Bruning Co., Inc., 
1800 Central Rd., Mt. Prospect, Til. 


Circle 26, inside back cover 


Semi-automatic whiteprinter 
1 full-width, dry p nit that prit 


] 
ad 


1 p 


i | Ta 

FOB Cl ‘ 
Cc. F. Pease Co., 3816 N. Rockwell St 
Chicago 15. 


Circle 27, inside back cover 
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ARC WELDING AT WORK Corrina COSTS 





Duplicating lathe made by R. K. LeBlond 
Machine Tool Co., Cincinnati, Ohio. Capacity 
37’ between centers. 


Planning for profit 
demands designing 
for lower cost 





4 Spergnr lets you use 
steel and save. For example, 


How you can use Weldynamics 
because this lathe template rail is 


Lincoln men, expert in Weldynamics, will help 

? ‘ . 
made of welded steel, it is 24% more you. They offer the best in technical advice on de- 
rigid, Ww eighs 54.6 (7) less, and costs a sign, procedures, equipment and electrodes 
third less than its cast counterpart. Write for “Design Ideas”, tips on designing for 
It was also simpler to design, and welded steel, sent at no cost to de signers 


easier to fabricate and machine. 








, \\ Z 


The World Largest Manufacturer 
of Are Welding Equipment 


i 


THE LINCOLN ELECTRIC COMPANY, DEPT. 1329, CLEVELAND 17, OHIO 
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UNICHROME BRIGHT CRACK-FREE CHROMIUM MADE THIS DIFFERENCE IN PROTEC- UNICHROME SRHS® CHROMIUM MADE THIS DIFFER- 


TION. Photographs show results of 72 hour acetic acid salt spray test. Part at top was plated ENCE IN THICKNESS. Enlarged cross sectior Jentical 
with ordinary chromium according to automotive manufacturer's specifications for copper, nickel, steel rods show ratio of thickness of plate from ordinary ch 

chromium finishing. Part at bottom had same copper and nickel deposits but Unichrome Crack-Free mium solution (top) to thickness from SRHS Chromiun ution 
Chromium replaced the ordinary chromium, thus greatly increasing corrosion resistance bottom a much thicker deposit in the same plating time 





How to get more corrosion resistance 
from chromium plate 


TO PLATE THICKER CHROMIUM 


For those who desire thicker deposits but do not 
require freedom from cracking, other Unichrome 
self-regulating processes offer distinct advantages. 
They plate up to 80% faster than ordinary chro- 
mium plating processes. They cover parts with less 
dulling or burning, are less susceptible to clouding 
due to current interruption. Control is simplified by 
their self-regulating features. 

Whichever process is best for your products, 
Metal & Thermit has over 30 years of service experi- 
ence to help you make it work. Call in an M&T 
THICKER, CRACK-FREE CHROMIUM plating engineer to survey your requirements, tell 
you what’s needed for the results you want. Or, 
send for Bulletins. 


When consumers find fault with decorative chro- 
mium plate, it’s generally due to early corrosion. 

This trouble starts with pores and cracks that 
occur in all ordinary chromium in the range of 
thicknesses generally used for decorative plating. 
Road chemicals, salt atmosphere and fumes find a 
path right down to base metal. Corrosion starts. As 
corrosion increases, finish failure progresses, allow- 
ing still more corrosion. 

But you can stop this at the source. 


Chromium itself is passive. It doesn’t corrode. Elim- 
inate pores and overcome its cracking and you 
greatly improve its corrosion protection. Pores 
are eliminated by thicker plating. To overcome 
cracking, use the Unichrome Bright Crack-Free 
Chromium Process. This deposit is free from cor- 
rosion-admitting cracks. It has already been used 
in automotive production for a year. 


MINIMIZE PRODUCTION PROBLEMS 
Unichrome Crack-Free Chromium is far superior 


to ordinary chromium not only in protection, but METAL & THERMIT 





also in operating advantages. The solution is self- CORPORATION 

regulating. It offers improved throwing power, also ay Baty pyre A my isha 

better coverage — even over passive nickel. in Canada: Metal & Thermit — United Chromium of Canada, Limited, Rexdale, Ont. 
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— CATALOGS 


; RCS Sean 
— =" dependable 


, . US. motors 


prevent 
reine shutdowns! 


1TO 125 H.P 


.../t pays to specify 


U.S. Uniclosed Motors 


Because production shutdowns cost far mor U.S. motor 


than motors, real economy lies in buying motors resistant cas 

of quality you can depend on! U.S. UnIcLosep heat-se ' 

is the motor choice for normal production bearing UBRIFLUSH t 

needs. U.S. UnicLosep Motors give you the tion purges old grease. Thi 

quality and dependability that are built into cation and maintenance reqt 

every U.S. motor—plus protection far superior and many other factors add uy 

to ordinary dripproof motors. Only U.S. pro the kind you can depend upon to keep 
tects all windings with nature’s non-organic duction lines running! U.S. UnicLosep 
non-carbonizing insulation—asbestos! This pre AC motors are available in Ratincs 14 to 


vents costly burn-outs. Unlike ordinary makes H.P. It pays to specif U.S. Morors 


U.S. ELECTRICAL MOTORS INC. 


LUSTRATED BROCHUR 
n Ur i Motors. write { 
1 Bulletin D 








highest CATALOGS 
and BULLETINS 


performance 
at 


t lit To obtain copies of literature described below, circle corresponding 
uli y number on postcard inside back cover. For those catalogs and bulletins 
prices! available only when requested on company letterhead, see page 114. 


PLANNED LUBRICATION —Bulletin CORROSION CONTROL—Booklet, 5 
BK-19-a, 20 pp. Lists lubricants for spe pp. Graphically illustrates in-service and 
he types of equipment operating undet laboratory tests conducted with wrought 
normal conditions of speed and tempera iron and other metals. Describes one type 
tures. Also, shows how most requirements of wrought iron and how its corrosion 
an be met with minimum number of resistance was increased. A. M. Byers Co., 
lubricant types and densities. Includes P. O. Box 1076, Pittsburgh 30 

benefits, uses, characteristics, densitie Circle 34, inside back cover 
specifications and ontainer sizes of 


products listed. Keystone Lubricating Co., DRAFTING TEMPLETS—Catalog 55, 


3100 N. 21 St., Philadelphia 30 8 pp. Size, scale, description and uses, as 
Circle 28, inside back cover Well as price, are shown for each of 28 
templets and sets. ‘Timely Products Co 

SELECTING STEAM  TRAPS—Engi Box 416, Basil, Ohio 
neering manual, 4( pp. Provides a steam Circle 35, inside back cover 

trap selection guide, an explanation of 
LER four basic types of traps and their fun ADJUSTABLE-SPEED DRIVES — Bro 
EN-65, 12 


tions, how to size a steam trap, a table hures EN-64 and pp each 


$ of factors and instructions on selection vers de drives from 1 to 40 hp that 
only "3 for the for 45 se electronic tubes for power conversion 


of traps major Classes of equipment 


highest performing ball check Also, catalog information on line of traps EN-64); sizes 1 te hp that use 
coupler available. ind fluid specialties. V. D. Anderson Ci magnetic ampliners for power conversion 


| 
Div. International Basic Economy Cor EN-65). With photos, schematics, line 
The “DECCTO” 1935 W. 96 St. Cleveland 2 drawings. Cutler-Hammer, Inc., 296 N. 12 
Circle 29, inside back cover St., Milwaukee 1] 
Quick Disconnect Coupler... Circle 26, inside back cover 
CASTERS AND WHEELS-—Catalog, 44 
pp. Specificati suggest applications PORQUE VS RPM-—Chart l'abulates 


PI 

¢ Outstanding flow and seal moun ng chines apacit ratings; oz-in. torque vs rpm at stated horsepower! 

characteristics illustrated with photo ectional view Engineering data ranges from 2000 to 

e Smooth, firm. quick-c: ind dimensional drawing nclud { hp and from | to 14 rpm. John 

formation on custom-built casters I Oster Mfg. Co., Avionic Div., 1 Main 
Industries, In Albion, Mich St., Racine, W 

Circle 30, inside back cover Circle 37, inside back cover 


gives you these advantages 


pling action 

Easy connecting and dis 
necting under pressure 
Positive seal with rapid valve VIBRATION MOUNTS~—Bullet CONTINUOUS STRIP ELECTRICAI 
shut-off ) , a , ngineering data lERMINALS—Book 


; 


uding tables and transmissibilit I ivailable striy terminals and includes 
with similar « omponents on ck ign and performance of th mensional cart ( | election Kent 
of mounting r both high and , Mtg. Corp ewton, Ma 

Circle 38, inside back cover 


ompiete inter-changeabilit 


Immediately available from 
ahnek temperature pical applica 
illustrated and ses disci 
For original eq ipment or re Meg. ¢ 63 l2th St... Erie 


}U 


HYDRAULIC CYLINDERS, 2000 to 
3000 PSI—Bulletin H-100, 8 pp. Describe 
desig onstri and operation supple 
HYDRAULIC CYLINDERS-—Catalog 4 nented itaway view. Mounting data 
12 pp. Gives design features, 5] ' ind sketches in led. Milwauke 


placement parts on agr iltural Circle 31, inside back cover 
ind industrial equipment, spec 
ify Bruning’s DECCTO Coupler 


Bruning has a complete line of ; . ' 
ind dimensions of non-rotating oubl Cylinder Co ‘ennsylvania Ave 


icting cylinders. With cutawav \v ; Cudahy 7, Wi 

photos dimensional drawing Lyna Circle 39, inside back cover 

Inc., 3100 E. Michigan, Jackson, Micl 

WRITE FOR FREE BULLETIN Circle 32, inside back cover EXTERNAL COTTERS—Data Sheet 
NO. 561-1-A 301-EC, 1 pp. Describe 15 standard 

DC MINIATURE MOTORS-—Catalog otters, with dimension rices. Di 


10 pp. Describes four basic models and mensions include wire si pin dia and 


high performance hydraulic and 
pneumatic couplers, cylinders 


and valves 


' izes. Performance data specification d length With dimensional drawings 
P= | tails and dimensions are given. Globe In Hunter Spring Co., 1 Spring Ave., Lan: 

RUNING dustries, Inc 1784 Stanley Ave.. Davton dale, Penna 
nti +, Ohi Circle 40, inside back cover 


611 S 9th St Lincoln, Nebraska Circle 33, inside back cover (Continued on page 114) 
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PAT. NO. 2,462,449 











ee 
Typical installation of a “cartridge” of multiple Belleville 


washers in a clutch, such as in a machine tool drive. 


Where loads are high, operating space limited, and 
conventional spring forms fail to qualify, Belleville 
washers in the form of an Energy Cartridge can be 
a welcome solution. Two such conditions are 
illustrated here. 

By preassembling the washers in a single compact 
unit held together by pins or posts, installation 
is simplified and error is prevented in stacking 
loose washers in sequence. For varying loads, many 
combinations are available: in series, parallel or 
parallel series. 


Associated Spring Corporation 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
B-G-R Division, Plymouth and Ann Arbor, Mich. 

Gibson Division, Chicago 14, Ill. 

Milwaukee Division, Milwaukee, Wis. 
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Raymond Manufacturing Division, Corry, Penna 
Ohio Division, Dayton, Ohio 

F. N. Manross and Sons Division, Bristol, Conn 
San Francisco Sales Office, Saratoga, Calif 
Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 
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Typical installation of a “cartridge” of multiple 


Belleville washers in a shaft seal. 


Some uses of 


Belleville Washers 


as a spring 


ENERGY CARTRIDGE 


Belleville washers may be used for vibration isola- 
tion, as spring mountings for punch and impact 
presses, or to maintain constant pressure. For fur- 
ther information, write for pamphlets “Belleville 
Springs” and “Energy Cartridge.”’ For engineer- 
ing and production assistance on large or small 
requirements, contact the nearest A.S.C 


listed below. 


Division 


General Offices: Bristol, Connecticut 


Seaboard Pacific Division, Gardena, Calif 
Cleveland Sales Office, Cleveland, Ohio 
Dunbar Brothers Division, Bristol, Conn 


Wallace Barnes Stee! Division, Bristol, Conn 
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COUNT ON 


FIRESTONE FASHIONIZED ALUMINUM 


FOR YOUR 


IN BRIGHTWORK! 


Count on Firestone’s king-sized capacity for mass 
producing colorful low-cost parts and trim for 
automotive products and home appliances. 

Whether you need big trim, small trim, or a lot of both— 
you need Firestone Fashionized Aluminum. You need the 
kind of equipment and experience that only Firestone and 
its streamlined new facilities can offer: the all-inclusive 


press sizes and capacities, the automatic transfer equip- 
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BIG ANSWERS 


ment and high-speed conveyors, the anodizing line that 
delivers 5,000 square feet of colored brightwork an hour 
—in part sizes up to seven feet long! In short, you should 
look into Fashionized Aluminum and Firestone’s 50 years 
of experience in metal fabrication and finishing. Write, 
phone or wire today. 


FIRESTONE FASHIONIZED ALUMINUM 


FIRESTONE STEEL PRODUCTS COMPANY, AKRON 1, OHIO 
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Change 
from shaft 
to shaft 





Change 
from size 
to size 





Change 
from sheaves 
to sprockets 
to couplings 
to conveyor 

pulleys 























@ Save Time! 


There’s nothing like Taper-Lock for mounting 
wheels on shafts! First, you get off-the-shelf con- 
venience. No reboring, no machining, no waiting! 


@ Save Work/ 


You get the holding power of a shrunk-on fit with 
minimum effort. Product and bushing slip on the 
shaft asa unit. Tighten the screws—and you reset! 


Save Money! 


You save big money by minimizing down-time 
with quick changes. And interchangeability mini- CALL THE TRANSMISSIONEER — you: 

j i 2 tributor. Factory trained by Dodge, hecang 
mizes inventory. Note that all of the above instal- Scie cneiee memaiinamainaian Sachin’ 


lations are handled with a total of only four of your telephone directory for “Dodge Transmiss 
bushings—all with the same outside diameter! 


of Mihewshe, Ind. 


DODGE MANUFACTURING CORPORATION, 1200 Union St., Mishawaka, Ind. 
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5-Year 
Study 
Proves 


High Clinching Action 
Pulls parts together with up 
to 600 Ibs. squeeze. Elimi- 
nates need to clamp. 


=F 


Wide Grip Range 
Simplifies inventory, pur- 
chasing, inspection. Same 
length “POP” Rivet holds 
tight through thick or thin. 


ZA 


Vibration Proof 
“POP” Rivets cannot back 
out or become loose. En- 
sures tight assembly for 
years of use. 


Least Back-Up Space 
Strong, high strength “POP” 
Rivets need only enough 
back-up spate to provide 
room for set head. Gives 
more compact design. 


Each 
“POP” RIVET 


Saves 4.9¢ 
on Installed Costs 


~~ 2 


Saves 4.9; each over 
other blind rivets 


Saves 1.8¢ each over 
solid rivets 


Replace 100,000 solid rivets with strong, 
high clinch “POP’® Rivets and you save 
$1,800. Use 100,000 time-tested “POP” Rivets 
for blind assembly work and you save $4,900. 

No other rivet equals the savings potential 
in installed costs provided by ““POP”’ Rivets. 
The Martin Company saved $223,000 on one 
fifty-plane contract alone — and with today’s 
rapidly increasing costs, even greater savings 
are possible. In addition, the extraordinary de- 
sign flexibility of these rivets gives engineers 
many opportunities for simplified product 
design. 

Extreme light weight, high production gun 
— only 2 lb., 3 oz. sharply reduces operator 
fatigue. Means more rivets set per hour right 
on the assembly line rates as high as 1200 
per hour even with unskilled operators. 

Whether you make planes, missiles, cars, 
trucks, trailers, metal awnings, furniture, 
boats, or toys, you can cut costs, simplify de- 
sign and add assembly convenience with 
“POP” Rivets. Call or write for our literature 
now — before you forget. Better still, send a 
sample assembly for riveting. 


"POP’ RIVET DIVISION 
UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. © Phone: Keystone 3-661 1 
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Catalogs and Bulletins continued 


FHP MOTORS—Catalog sheet, 4 pp 


Describes and illustrates motors with 


ratings from 1/2000 to 1 hp; motor parts, 


‘ 


motor blowers and gear reduction units 


dimensions specifications 
Howard Industries, In 710 State St., 


ine, W 


Gives type, 


Circle 41, inside back cover 


COLD-FINISHED BARS—Bulletin 12-5 

Revised brochure serves as guide to 
election and specification of cold-finished 
bars. Gives mechanical proper 


ties. formabilitv, weldabilitv, heat treating 


? 
irbon steel 


machining, relative cost, shapes and size 
range. Joseph T. Ryerson & Son, In 
Box Sf A, Chicago $0 

Circle 42, inside back cover 


VARIABLE DISPLACEMENT PUMP 
Bulletin 47550, 4 pp. Specifications and 


operational characterist ire given, a 


as dimensional and mounting data 


gear Cx \Mlilwauk + 


Circle 43, inside back cover 


Letterhead Requests Only 


Manufacturers who publish following 
literature ask that requests for copies be 
made on company letterheads 


PRESSURIZED AND WATERPROOI 
CONNECTORS—C 
yecifications and 


rangement 


SAMPLING DEVICES 


Contains mort than 


sampling 
Brinster 
ind pres 
il Devices 
N. J 


PRODUCTS AND TESTING FACH 
ITIES—Brochur 24 pp, describ 
I pm¢ nt of m ] ] 
photographic syst 
omponents ind 
m and oth 
ubes and units oper 
range. Edgerton, Germesh 
In 160 Brooklin 


METAL CHARTS 


p it 


il tl 1} 
olorful and ompact. Metal 
Fabrication Div., Fanst Metallurgi 
Corp., North Chicago, II] 
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Versatile 
Efficient 


Economical 


Compact 


SEVEN SIZES—'2 to 50 HP—420 to 5 rpm— 
single and two double reduction ratios — 
output torque ratings up to 31,500 Ib-in. 


MOTOR EXTENDED ue 
—or below the unit —_ or 


VERTICAL DOWN 





Y) 
fr / // / 
fi fi, 
a. ff 
/ US 

<= / 


Wo 


VARIABLE SPEEDS... 
through use of variable- 
pitch sheaves —automatic 
belt adjustment with tie-rod 
adjustment 


THE FALK CORPORATION, 3001 W. CANAL ST., MILWAUKEE 1, WIS. 


Representatives and Distributors in Most Principal Cities 





® Motoreducers 





OVERLOAD RELEASE... 
that will slacken belts and 
cut off power if overload 
occurs 





INCLINED SHAFT... 
Any standard unit can be 
mounted in vertical or in- 
clined position by a simple 
rearrangement of oil drains 





@ Marine Drives 


If you need an efficient, economical 
gear drive for the machine you are 
designing, the all-steel FALK Shaft 
Mounted Drive is your answer. 


ls limited space a problem? This 

compact speed-reducing unit requires 

an absolute minimum of space. It 

mounts directly onto the driven shaft, 

and is driven through a V-belt or 

chain from any convenient 

power source. Unit can be posi- 

tioned in countless ways, some 

of which are sketched below. 

The widest choice of output speeds 

is made possible by varying driving 
sheaves or sprockets. 


Designed and geared by FAILK, 
recognized leader in gear manufac- 
ture, this Shaft Mounted Drive will be 
a dependable component of your 
machine. 

* 

FALK Shaft Mounted Drives are 
available from factory stocks from 
coast to coast. See your Falk Repre- 
sentative—or write direct for copy 


of Bulletin 7100. 


FALK 


...0 good name in industry 


® High Speed Drives 
® Speed Reducers © Special Gear Drives © Steel Castings 
~ © Weldments 
. 


@ Contract Machining 


Manvtocturers of © Flexible Couplings Single Helical Gears 


© Shaft Mounted Drives Herringbone Gears 





MILLIONS 


now in use... 


PROOF that you can 


RELY on GI 


Meet an all-around performance cham- 
pion. Gi’s husky, versatile Model “A” 
motor. Proved dependable millions of 
times over, it’s the power choice of the 
nation’s great-name manufacturers . . . 
setting an amazing performance record 
in countless applications from phono- 
graphs to kitchen fans to pumps. If 
dependability is your aim, Model “A” 
is your motor! 


MODEL ‘‘A’” two-pole shaded pole motor 
available in various lamination thick- 
nesses. Precision constructed for reli- 
able, long hard usage. Perfectly bal- 
anced for smooth, quiet, operation. 





“Pe LOCKED MAXIMUM rete 
2800 ToRQut TORQuE sptto 
erm ™ /en im /on erm 
3360 | 


>> >> > > > > >> > me > > PPP D> 


3380 


vl a | ee 


3430 


+ 


Standard shoft diameter .1817, 1/4" shaft 
available if desired. 








4 
4 ad | | 
r 
4 





Write today for catalog 
sheet and quantity-price 
quotations. 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK e¢« ELYRIA, OHIO 
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‘ distribution of 


Plastics As Solid Lubricants 
and Bearings 


Based on present knowledge of fric 
tion and wear, mechanism for plastics 
would seem to be similar to that for 
metals. differ in 
with differences in 


They accordance 
chemical nature 
of surface and changes in those bulk 
properties affecting deformation unde: 
specific sliding conditions. 
plies particularly to nylon. 

In the case of polytetrafluoroethy 
lene, however, an additional factor is 
involved in sliding—failure at inte 
face rather than in the bulk. But 
when polytetrafluorocthylene is ap 
preciably heated in use or in test, self 
lubricating behavior is diminished to 
point where it behaves like other plas 
tics. 


This ap 


his material retains its superior 
bulk properties at higher temperatures 
than other plastics, however 

Usefulness of polytetrafluoroethy- 
lene is likely to be extended as its use 
in new forms is developed. 

Abstracted from “Plastics as Solid Lubri- 
cants and Bearings,” A. J. G. Allan, E. 1. 
duPont de Nemours & Co., Lubrication Engi- 


neering, May 1958, 84 E. Randolph St., 
Chicago 1 


Lubrication Fundamentals 


Physical principles of lubrication are 
reviewed theoretically and _ experi 
mentally, with considerations limited 
to a clean film at any one moment, 
free of deterioration. Work of some 
of the principal researchers in this 
field are discussed. 

Abstracted from “Fundamentals of Lubrica 
tion,” M. D. Hersey, U. S. Naval Engineering 


Experiment Station, Bureau of Ships Journal 
June 1958, Navy Dept., Washington 25, D. C 


Welded Joint Design 


Design of joints which are to be 
fusion welded by any of the are or gas 
processes, with either manual or ma 
chine equipment, are discussed. 

Abstracted from “Elements of Joint Design 


for Welding,” K. H. Koopman, Welding Jour 
nal, June 1958, 33 W. 39 St., New York 18 


Load in Screw Threads 


This critical review of papers on 
pa} 
load includes com 


ments on the work of Sopwith, Atkin, 


|DESIGN ABSTRACTS 


Case, Arnold, Atkins, Buckingham, 


Stewart, Hill, Hetenyi, Goodier. 
Abstracted from “Critical Review of Distri- 

bution of Load in Screw Threads,” B. H. 

Vidugiris, Case Institute of Technology, Fast- 


eners, Vol. 13, No. 2, Industrial Fasteners In- 
stitute, 1517 Terminal Tower, Cleveland 13. 


Failure of Metals 
Under Load 


Some of the investigations carried 
on in Australia based on the approach 
of the solid state physicist include: 
production of ductile chromium; dis 
covery and interpretation of cell for 
mation and grain displacement effects 
in creep; discovery and explanation of 
grain boundary metals 
stressed at high temperatures; discov 
ery of crack initiation at intensified 
slip bands under fatigue conditions. 


cavitation in 


Abstracted from “Failure of Metals Under 
Load,” Hugh Muir, University of Melbourne, 
Journal of Australian Institute of Metals, 
May 1958, Melbourne, Australia 


Metal Cutting 


The most widely held opinions on 
such factors as tool life, productivity, 
chip formation, cutting temperatures, 
fluids, finish, 
work are summarized. 


cutting experimental 


Abstracted from “What Is Known Today 


About Metal Cutting,” F. W. Boulger, Battelle 
Memorial Institute, ASTE paper 44, 10700 
Detroit 38 


Puritan Ave., 


Predicting Relay 
Performance and 
Reliability 


\ method of balancing forces by 
electrical means has been applied to 
the testing of relays, with direct read- 
out on a conventional X-Y plotter. 
This system permits prediction of 
force developed in the moving arma- 
ture, as a function of ampere-turns 
applied to relay coil. Force-function 
curves can be developed that make it 
possible to determine realistic mag- 


netic and spring tension tolerances. 


Abstracted from “Accurate Prediction of 
Relay Performance and Reliability with Force- 
function Measurements,” T. R. Welch, Tele- 
computing Corp. Presented af 6th National 
Conference on Electromagnetic Relays. Copies 


available from T. C. Components, 9151 Exposi- 
tion Drive, Los Angeles 34. 
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@ A LOGAN SUPER-MATIC CYLINDER 


2 competitors’ cylinders 


Sf 


LOOK ALIKE? 
... uno they do 
on the surface... 


Logan Super-Matic Cylinders 


.--BUT LOOK AT | YCGOQMS 


are made to interchange with other 
leading manufacturers’ cylinders . . . 


BIG EXTRA PLUS VALUES 
Logan designs assure the service required for those extra-rugged applications. 
Over FORTY YEARS of cylinder manufacturing know-how. 


Built by CRAFTSMEN whose average service record with LOGAN is more than 
20 years. 


Manufactured in a plant which applies the most modern production methods. 





LOGANSPORT MACHINE CO., INC. 
812 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG 
[) 100-1 AIR CYLINDERS ] 200-1 HYD. POWER UNITS 
] 100-2 MILL-TYPE AIR CYLS. 200-2 ROTOCAST HYD 
} 100-3 AIR-DRAULIC CYLS. CYLINDERS 
] 100-4 AIR VALVES [] 200-3 750 SERIES HYD 
100-5 LOGANSQUARE CYLINDERS 
CYLINDERS 200-4 AND 200-7 HYD 
] 100-6 ULTRAMATION VALVES 
CYLINDERS 200-6 SUPER-MATIC CYLS 
} 300-2 PRESSES 300-1 CHUCKS 
FACTS OF LIFE ABC BOOKLET 
* CIRCUIT RIDER 
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ADDRESS — 
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ENCLOSED 


WORM GEAR DRIVE 


to see why they give LONGER SERVICE 
f) ~ \J 





1 EXTRA STRONG CAST HOUSING 


Provides rigid mounting and 
alignment of caps and bear- 
ings. Made of high quality 
cast iron. 


2 PRECISION ALLOY STEEL WORM 


Integral with oversize shaft. 
Carefully matched to worm 
gear for quiet, trouble-free 
service. 


3 OVERSIZE OUTPUT SHAFT 
4 WEAVY DUTY, EXTRA LARGE 
BEARINGS 


Oversize bearings used 
throughout unit. Worm bear- 
ings are combination single 
row radial and angular contact 
ball bearings. Input shaft bear- 
ings are single row radial type. 


5 WORM GEAR 


Precision generated from uni- 
form density, high hardness 
virgin bronze alloy casting. 
High load carrying capacity. 


6 WEAT TREATED HELICAL GEARS 


Shaved for full tooth contact. 
Pinion integral with input 
shaft. Gear locked in position 
on worm shaft extension. 


Just one of 10 different types, 
in a wide range of sizes, ratios 
and shaft arrangements. 


One look at the oversize bearings, larger 
shafts, precision made gearing and the 
sturdy housing of a Foote Bros. Hygrade 
Worm Gear Drive tells you that this is a 
workhorse unit that will stand up and de- 
liver under the toughest conditions. 
Notice the carefully balanced design . . . 
greater mass where it’s needed . . . the elim- 
ination of weight when it contributes noth- 
ing to efficiency . . . strength and toughness 
at the right places . . . the correct gear alloys 
... the compact design, and above all, the 
simplicity and ruggedness of this unit. 
When you know the inside story of Foote 
Bros. Hygrade Worm Gear Drives, you can 
understand why they have built a reputa- 
tion for quality, dependability, and per- 
formance that is unmatched by others. 
Call in a Foote Bros. Field Engineer. 
Take advantage of our long experience in 
this business. Let us help you select or 
specify the most economical drive 
for your application. 


Write for Engineering Manual HGB. It contains 


complete information on Hygrade Enclosed 
Worm Gear Drives. 


FODTESBROS. 


Beller Power Thantmission Through Beller Gears 








‘ FOOTE BROS. GEAR AND MACHINE CORPORATION 
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NEW 
BOOKS 


Information Resources 


Jesse H. Suera, ALten Kenr and 
James W. Perry. Published by Inter 
science Publishers, Inc., 250 Fifth 
Ave., New York. 84x11, 214 pp. $5 
One of the most imposing road 
pat! 


h of 
tific advancement in the US is out 


blocks standing in the scien 
ineffective utilization of recorded 
knowledge. The Soviet Union, on the 
other hand, organized its Institute of 
Scientific information in 1953. Its 
work in this vital area has been de 
scribed as “really shattering. No other 
iwency in the world is doing this job.” 
l'o promote development of an agency 
in the US which would improve utili 
zation of recorded information, a sp¢ 
ial meeting of the Council on Docu 
mentation Research, sponsored by 
Western Reserve University, was held 
last Feb. 3 4 

This book reports on that meeting 
ind is divided into four parts: text of 
the working paper prepared at West 
ern Reserve, reports on the present 
status of information services and 
projected needs of user organizations; 
ummary of meeting and suggested 
program for action; appendices includ 
ing transcriptions of discussion 
partly verbatim, partly edited 


Basic Feedback 
Control System Design 
C. J. Savant, Jr., Published by Mc 
Graw-Hill Book Co., Inc., 330 W 
42nd St., New York 3¢ 6x94, 4158 
pp. $9 50 

I'he author attempts to present the 
material in a practical way first. Theory 
is not injected until Chapter 4, “The 
Root-locus Method,” and the reader 
suddenly remembers that feedback 
control is a complex subject and can 
not be simplified significantly. 

lhe Bode and Nyquist methods are 
discussed, but the root-locus system 
has been given the most attention 
Stability calculations, equalization by 
gain adjustment, multiple loop servos, 
electromechanical networks, and _ all 
necessary mathematical tools are pro- 
vided. One chapter covers  servo- 
mechanism transducers, including po 


(Continued on page 119) 
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New Books 


continued 


tentiometers, svnchros. all types of 


tachometers, accelerom- 
Other 


Sscrvo 


torce-balance 


eters, and pressure transducet 


chapters 


thoroughly analyz 


components, such as 


motors, gvro- 


scopes, magnetic 


umplifiers, and geai 
trains 


Linearization and other methods to 


solve nonlinear servo problems arc 


provided. The appendix gives mathe 
matical derivations related to Laplace 
transforms, Classical solutions of tran 
sicnt differential equations, solving of 
roots, determinants, and c¢ 
bility 
raphy ind 


tain sta 


criterion. A complete bibliog 


index are included 


ASTM Standards on 
Light Metals and Alloys 
Published by American So 
lesting Materials 
Philade Iphia 3, 6x9 

This standard 


pecihcatiol 


magnesium-| 
1 
Ip is further 


for imgots 


Introduction to 
Electromagnetic Engineering 


Rocers F. Harrincron. Published 
by McGraw-Hill Book Co 30 W 
to-nd St. Ni Yor} 


text 


tan O1 


t¢ level 


First chap 


gives thorough groundwork in 


basic units and laws of electrical cir 
uits The introduction en 


me to believe that the 
| 


ourages 
text will be 
everything will be ex 
study 


knowledge of 


mple and 


plained for easy 


Actually, pre 


VIoUus 


vector analvysis 


ilculus, and some higher math is 


sential. 


The necessary mathematics i 


given 


is the subject matter is expanded, so 
be prepared for vector line integrals, 
irculation and curl, Maxwell's equa 


+ 


ons, scale potential integral, wave 


(Continued on page 121) 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 
New Hampshire Ball Bearings, Inc. 


DYNAMIC AND STATIC LOAD RATINGS 


Load ratings of MICRO bearings ar 





based on standards established by the 
Anti-Friction Bearing Manufacturers 
Association and are the result of ex- 
tensive tests. 

The “life” of an individual bearing 
is defined as the number of revolutions 
the bearing makes before the first 
evidence of fatigue develops. Fatigue, 
in turn, is a function of bearing load 
and although other factors, 
contamination and high temperature, 
affect the life of a bearing, it is assumed 
that clean beari unning at norma 
temperatures are being considered 

It is not possible to predict the 
of any individual bearing. The p 
lem, therefore, is best approache: 


LOAD NOMOGRAPH 


sucn a 


ngs 


a consideration of empirically de 
dispersion ct 
means of 
a probability basis. 
mit the average lif 
of bearit rs to be acc 


which 


irves 


determini 











For purposes of star 

ating life of a gro 

identical ball bearing 

number of revolutio: 

group will ce 

the first evidence of 

This figure is approximat 

of the average life. 

If two grou ’ similar 
in unde) loads I 


ange 


mplete 


“EQUIVAL 


ENT LOAD” 
oad tk 


au 


I 


in normal 
ing and rpm, 
proportional to the cubes of 
the loads, i.e., The BASIC LOAD RAT 


inversely 
ING C is that radial load whicha sg 
of apparently identical bearings 
endure for a rating life of one 
revolutions, with stationary 
rotating inner ring. Withir 
operating ranges, rating life 
load is a ce numbe 

tions, so the 
restatement of the inverse c 


portion, 


ynstant 


following relat 


may be used to compute rating 
life when basic load rating and applic 
radial load are known ; found in our design har 


C \3 DESIGN HANDBOOK OFFERED FREE 
L ( ) fir " 
ic 


1 this new, 


a 


L= rating life in millions of rev : 
where é basic load rating in poun 
P=applied radial load in pounds roblems 

The nomograph illustrated permits gz g instrument 
the quick evaluation of any one of tl electre 
three quantities when the other 
are known. For example, if the 
ing of a given bearing is 95 
and the bearing is loaded 


-mecnanl 
cal assemblies. 

Write to: New Hamp- 
Peterborough 1, N.H. 


Flanged Plain Piain and Shielded 


Typical cut-away views of instrument-type retainer ball bearings 


shire Ball Bearings, Ine., baad 


Flanged and Shielded 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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Introducing... 


FIELD Electric Clutches 


- , 
Fixed Field Clutch 
Electric Coupling 

, ‘ a — 


In Miniature and Small Sizes 
Super compact for use in instruments or assemblies where space 
is at a premium and performance requirements are high 
Three styles of Simplatrol Fixed Field Clutches ranging from 7/8 
to 3 1/8” diameter. Torque output ranges from 10 oz. inches to 
100 Ib. inches 
Simplatrol Diaphragm Makes The Difference! 
The only functional moving part in actuation of Simplatro! Fixed 
Field Clutches 
When current is applied to magnet, the diaphragm yields as the 
armature is attracted to the rotor body. Engagement is extremely 
rapid, smooth and silent 
The Simplatrol principle has been proved by years of use and 
features a minimum of parts to maintain or replace 
Ask for literature and recommendations on Simplatrol Fixed Field 

Miniature and Small Electric Clutches and Brakes 


-~ 
777, Fert b occscc: corp. 
Rectangular-section rings 24-7 SALISBURY ST., WORCESTER, MASS 


. ° resenta ion in Key Industrial Areas 
deliver many important CIRCLE 178 READER SERVICE CARD 
advantages! 


Design engineers tell us 
TETRASEALS are not only 


amazingly high in perform 
ance, but amazingly versatile have you DRIV-LOK 


using them in 


a checked PIN 


applications TETRASEALS are 

eee ae advantages? 
interchangeable with stand : 

ard O-rings, use > 1e 


groove require 


Positive anchoring . . . once in 
they stay in... yet they're re- 
usable 


tooling, and possess 
geneous structure 
laminated 
a a Stronger, safer, solid body 
and cross-sectional tolerance Quick installation 

are held to +.003 (depend 

ing on ID and OD, on cros 


section sizes and on mater 


DRIV-LOK Pins are effecting great econ- 
required \ omies and product improvement in appli- 
ihe Qadhon ton ebay ; cations of every type. Easy to install — 
just drill the hole and press or drive 

TETRASEALS wh RERUTS TYPICAL APPLICATIONS them in. The job is done —no reaming 
synthetic and silicone rubber no expensive iiole preparation. Available 
compounds to meet MIL, AMS on in carbon steel in 8 standard types; aiso 
SAE, ASTM and industrial Collar or a wide variety of special materials. Write 
specifications ' gear to us, describing your fastening require- 
shaft ments. Catalog and samples sent without 


obligation 
Write for Technical Bulletin No. 11. e 


Type C — 
Linkage or 
Hinge Pin 


otheon abbr &., [NE DRIV=LOK. sates corporation 


| 
2088 S. TENTH ST. GOSHEN, INDIANA | 723 Park Avenue ©@ Sycamore, Illinois 
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New Books 20 #0 010.605 0 See © n 
ah. - 


mh 
equations, Poynting’s Theorem, | 2 2as , 

guided waves and resonance. There U/ 

ire detailed discussions of charge and _— — 

current density and intensity, static : a) 


helds, changing fields, circuit ele- 

ments, boundary conditions, and all / f 
necessary theory to help understand- FOS 
ing of electromagnetics. The author 


suggests supplementary reading, pat 


= = a 
ticularly as a followup course. For BEARING APPLICATIONS —— i 


) 


4] 


} 


example, look for texts written from 
the physicists’ viewpoint emphasizing 
the microscopic (atomic) and force 


i! 
" aspects of electromagnetic theory. ' : / 
Sets of problems are included at the QA 
4 . . . . . . . — 
end of each chapter and can be solved Striking cost reductions in bearing applications d 
. from material within the book. ‘Tables ; . : J 
in many mechanical products are made possible by 
of vector relations and some electro ! 


magnetic properties of matter are the use of Bunting Sintered Powdered Metal ! 
given in dppe ndix 


Bearings and parts. j 
/ 
Electronic Semiconductors Bunting engineering counsel can guide you in ! 
FE BERHARD SPENKE. Published by Mi h lecti € desi i all i 
ale - 5 ; signs < é is thi 
Craw-Hill Book Co.. 360 W. 42nd the selection of designs and alloys that wi 


St., New York 36. 6x94, 402 pp. $11 provide bearings of exactly the type, 
I'ranslation by American engineer 


design and material that will 
of the German book Elektronische s 








Halbleiter. fully meet both cost and 
I} ut] ) uggests tl s book S . . 
slip ae BS" gsiibe ents hy functional requirements, whether 
for the beginner and the somewhat 
more advanced student but not the material be Cast Bronze 
. pe pee wae aoe or Sintered Metal. 
must find elsewher more ad 
d information on excitons, polar 
isma interactions, multip] )] : ie 
nduct r nh A competent group of Bunting Sales Engineers in the 
hosphot hoto-effect n 0 field and a soundly established Product Engineering 
' 1 +] wise cnit 
rh 7 : Department put at your command, comprehensive 
t nd mciude fun menta 
important semiconductor d data and facts based on wide experience in the 
Impurities in crystals and othe designing and use of Cast Bronze and Sintered / 
nena of solid state I overed . / 
ses snag Powdered Metal Bearings and parts. 
n theory. For example, there are s¢ 


on semiconductor holes, quan 
t mechanics of the hydrogen mole Write for catalogs and 





ae band theories for stronsily bound your copy of the new 
oyna aleeil slmihiaint ies 24 page Bunting 
: Engineering handbook 
» Fermi statistics, dynamic ap of Sintered Powdered 
; roach to impurity equilibria, and products and their 
lay composition, 
ransisto1 ire given thorough manufacture and 
treatment. Some covered are: the fila application. 
it n-p-n; point mitact nd 
inipolar. A 6-page list of symbols pro 
vides consistency for the entire text, 
in translators have successfull * 
Am mized all equations and phrase | a F ey 
ology. Ihe appendix (13 pp) includes 
itlions ft several useful integral R 
id shows probabilities of donors and BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
icceptors \ complete bibliography OF CAST BRONZE AND POWDERED METAL 
ind index supplement the book 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
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peunounciug a 
BREAK-THROUGH 
by MAGTROL in 


SUB-MINIATURE 
MAGNETIC CLUTCHES 
AND BRAKES! 


@ More than doubles previous Torque output. 
Torque now guaranteed 8 oz. in. minimum. 
@ Control wattage decreased more than 
50%. Now less than 1 watt. @ Response 
time decreased over 70%. @ Making MAG- 

TROL Clutches the fastest known electro- 

mognetic clutches 

and brakes com- 
mercially avail- 
able. 











Write for DATA 
BOOK FCX-59 


MAGTROE, INC. 


264 SENECA ST. BUFFALO 4, N.Y. 
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ringside view of United's 
exclusive feature for 


Pressure Tight Seals 


United’s exclusive, patented 
self-energized metallic O-rings 
are circular tubes vented by tiny 
holes drilled in the ring wall. 
/ The holes allow contained pres- 

sure to enter the ring which then 
/ forces ring wall to form positive 
pressure-tight seals under high 
pressure. 





In metal-to-metal applications, 
self-energized metallic O-rings 
are capable of forming positive, 
permanent, non-corrosive static seals under extreme temperatures 
from 321°F. to 1800°F., and under pressures equal to ultimate 
compression stress of the metal itself. Available in various metals 
and finishes, %” dia. to any size or configuration. United also makes 
non-vented and pressure-filled O-rings; and wire and brazing O-rings. 
Write for free 22-page booklet (on your letterhead please). 





PATENTS 2, 809,269; *2,8637, 360 
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Current 
Reprints 


Selected articles in recent issues 
have been reprinted in convenient 
form for filing. As long as the supply 
lasts, readers in US and Canada can 
secure one copy of any of these re 
prints without charge, by using one 
of the Reader Service Cards bound 
inside the back cover. Note that the 
card must be used within 60 days of 
publication date. If more than one 
CcOpy 15 needed, 
of this listing. 

While the supply lasts, single copies 
»btain- 


ible by using the Reader Service Card 


] 
see price list at end 


‘f the following reprints are 


Selecting Polyphase Motors 


Tables match drive-load haracteristics 
vith available motor designs in terms of 
que, slip and duty cycle. Aug. 18, : 

58 Circle No. E 39 


Backlash in Spring Clutches 


How two spring modification mn 
backlash. Aug. ] 


“ 


Circle No. E 38 


Swivel Joints 


etal hose. Aug. 4, °58, p. 40 
Circle No. E 37 


Torque-limiting Devices 
Analysis of 17 new and nventionat VS 


to prevent motor overloading and strain 
n equipment. Aug. 4 8, p. 50 


Circle No. E 3 


~ 


Time-displacement Records 
Mechanical drum_ recorder offers 1€ 
implest way to get T-D records. Com- 
parison between drum camera and its three 
rival July 21, °5 7 

Circle No. E 34 


Heavy Metal 

How high-density alloys may be used to 
lve design problems involving space and 

July 21. 58, p. 62 


Circle No. E 33 


valancing 


Stresses in Adhesive Joints 
How to calculate stress concentration 
basic joints. July 7, ’58, p. 64 


Circle No. FE 32 


or 


Designing with Cantilever Springs 


Equations for 7 types show how to triple 


energy capacity. July 7, ’58, p. 58 


Circle No. E 3} 


(Continued on page 124) 
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gy 
(1) 


(1) Snap it...see it! 


(2) Slip it into a mount, and 


Polaroid Corporation Announces 


QUICK, EASY WAY TO MAKE SLIDES 


Polaroid Corporation has perfected a film 
which produces black-and-white slides right 
in a regular Polaroid® Land Camera. Just click 
the shutter and two minutes later you have a 
slide ready for projection. 


The complete system includes the standard 
Polaroid Land Camera, the film, mounts, 
hardener and projector, plus a_ versatile 
Copymaker that lets you make slides from 
any text material, existing photographs, 
charts, graphs, titles or what-have-you. Vou 
have a choice of two sizes of film—2}4 x 24 


’ 


or 3% x 4 (for existing “Lantern Slide” pro- 
jectors). The quality of the film is remark- 
able—brilliant, grainless, and so sharp that 
projection to 12-foot screens shows no loss 
Pf detail. And it’s extraordinarily fast (speak- 
ing photographically, now)—daylight speed 
of 1000 (ASA equivalent exposure he soy 
These slides cost about 4 as much as con- 
ventional slides. But the real saving is in the 
time and effort that it takes to put any 
picture on the screen. 


Send coupon for information, case historic 


(3) project it as big as you want. 


OUR AE Ker 
ON 13 REE 
Wy TWO 


DONUTS! 





Polaroid Corporation Dept. PE-8 
Cambridge 39, Massachusetts 

Please send me detailed information on the 
new Polaroid transparency syster 
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NEW from ;-2,/ 


| d 


DIMCO-GRAY Stock plastic 





fi 


SIZE 11 GENERATOR 
PERFORMANCE in a 
SIZE 10 PACKAGE 





KNOBS...HANDLES 


459 Z, 


es 











Model 
SJSHLX7-1CC 








Power Input, Stall. 3.6 watts 


Vv @ O rpm..... OW This damping type motor 


tachometer is less than ho 0 @ OP bros 
Scale Factor...... -500 ¥/1000 rpm 2-inches tong, but offers a new +) U8 Dre ve NO TOOL CHARGE | 
Stall torque...... 5 in.-oz. —_ in ogres for oom es\cam : 
Wo load speed.... 6000 (min.) 0 frame. Minimum sta @saevte ' ; 
vols torque is .5 in.-oz.; the high atee- Wide selection of stock knobs, handles 
Max. power output. .63 watts output gradient is .500 volts = ond alustic carts evellalil iieeih tas 
Temp. range. .... —54°C to +105°C per thousand rpm and operat- Cosa. . P parts avatlable without toe 
; ing temperatures range from ing cost to you! Many minor changes, 
Weight se sceweee 48 oz. -—54°C to +105°C. Standard A . . . 
: ee color, design, inserts, threads, special 
models wound for 30 volts, . 
400 cycles. Variations to order. materials, etc.) can be made to meet 
€D WRITE FOR THIS your requirements. 
“ EAD ete ’ COMPLETE CATALOG! 
astern 


lll 





DIMCO-GRAY COMPANY 


206 EAST SIXTH STREET @ 


381 CENTRAL AVENUE 
DOVER, NEW HAMPSHIRE 





CVICES, inc. 


DAYTON 2, OHIO 
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Relative humidity of 90% fails ov" con 


Design for Automatic Production 


s 
to enetrate . ha eX Product. and machine to make it are de- 
ul in signed together for small or large quanti 


tic June 23, '58, p. 81 Circle No. E 30 


Dakery “proof HOX” IMStallAtiOMS  eicaine wseumer sei sesrine 


Guide to 42 modern oils and greases 


p. ( Circle No. E 27 


Properties and performance charts. Jun¢ 


Sandwich-panel Adhesives 
The 14 most widely specified adhesive: 
ymparison table. May 26, 58, p. 5 


Circle No. k. 26 


Coriolis Acceleration 

1) h equi I this t 
nponent May 2¢ 58 
Circle No. E. 25 


QUANTITY PRICES 


lor single shipments of any one title 





ne address, on order accompanied 
mittance quannt orders will b 


Dry temperature is held in proof eliminating unsanitary conditions 
box at approximately 110°F. and as well as objectionable odors 
relative humidity at 90 This ping charges his service is offered 


high humidity soon penetrates The units are made in sections n request from US and Canada 


But and assembled in the bakery Mak: che chs papabk ty PR( pI CT 
Rubatex eliminates the previous ENGINEERING. and address order 

to Reader Ser Dept., PRODUCT 

vent moisture from entering insu- ENGINEERING, 330 West 42nd 

lating core of panels. The light St., New York 36, N. } 

weight of Rubatex also adds up 

What’s more, Rubatex does not to considerable freight savings 


most insulating materials 
because Rubatex is impervious to 


CESS W r ‘ ‘rials of 
moisture, there Is ho loss of insu nec ity ith other m ater! il ” 


Ss ‘ring edges of ‘Is e 
lating efficiency when used in oldering edges of panels to pre 


proof boxes from small reach-in 
type to 32 rack monorail systems. 


allow for any fermentation action when shipping units to all parts 
of bacteria inside unit panels of the United States 


RUBATEX 


INSULATION HARDBOARD 


r 
RUBATEX DIVISION, Dept. PD-9 
GREAT AMERICAN INDUSTRIES, INC. 

Bedford, Virginia Send for 


For full details and sample of Rubatex Free Sample 


| 
| 
s* 

| ‘a 

| Insulation Hardboard—print your name and 
| 

| 

| 


® 


in space below, attach to your com- 


pany letterhead and mail to us Complete . ef : 
s $500,000 f first year Swartz. | 
Details decided 1 nt your request for 


chair, and alse ut 42 Spanking neu 


a 


hrac 
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rons HOW TO SELECT 
propucts | FLEXIBLE SHAFTING FOR 
OWER DRIVE APPLICATIONS 


In This Issue 





ifter idir the 
“lassified 
TAILED 
hese products ned | 
sain the READER SERVICE 
CARD 


below WORE DE 
INFORMATION hout 


Aluminum Alloy 





14-inch STOW Power Drive flexible shaft with core assembly pulled out of casing 


For Power Drive applications, the f w RATINGS 
oo 121 ing factors must be considered 
etal 
Bearin Materials . 43 
Seartane 1. Torque (Lb. In.) ¢ 
Ball 16, 42, 119 mitted. (The starting torque 
— 16, +98 UnSG TH MEKING serection 
Roller 4th Cover, 16, 95, 119 . 
ais ate = 2. Operating Speeds 
Belts, V 86, 91 ss ; seein 
Brake Motors 3rd Cover the rated sp 
Brakes able below d 
Electric t 
Brass c 
Bronze erating at 
Bushings 3, rated speed 


ynamic tora 


the maximum spe 


rque capaci 


ntinuou peratior Not the rat- 
ings are based on temperature rise 
3. Operating Radius nr ng When the operation is intermittent 
Carbon election from. the é v the ratings in the table may be ex 
— e ra e sma ber n the ceeded. Consult Stow engineers for 
Roller ibl q uld t specific recommendations 
Clutches 
Electrical 
asantnad * “99 ___ MAXIMUM DYNAMIC TORQUE CAPACITY (LB. IN.) | 
Coatings was STRAIGHT AND CURVED SHAFTS 
Compressors RADIUS OF CURVATURE IN INCHES 
Connectors 
Electrical 20 BE) 10 
Hose 
Tube 2.4 2.0 2.0 


Contactors 5. 70 6.0 58 
Controls —a ~ 94 8.0 76 
Hydraulic 220 
Pneumatic a 168 
Conveyor Belts 30.0 
Counters 33.8 
——— 36.0 
se 
Hydraulic 80.0 
Mechanical 60.0 
Tube 90.0 
Cylinders 136.0 
Hydraulic " 
__148 110 
= 248 200 176 
| _ 220 192 


Pneumatic 

340 224 156 
_760 | 520 420 
1,500 720 








SE 
o 
own 
2i8 


| | J-l-/-[-|-!_]-|- 


. 
s 


8 





| 









































Diaphragms 2nd Cover 

Die Castings . 127 EXAMPLE—How to use the tab wrrection factor for 

Discs, Clutch & Brake 90 rhe prot ar M x 1.6 $4.4 Ib. ir 

Drives igh an unsupp f t na i. Refer to Table above. Read dow 
Shaft-Mounted . 115 ‘ ate ‘ é r yun inder 25” radius until you 
Variabl Ss 4 perating ‘ ng a rating of at least 4 

ariable Speed 3rd Cover, 118 1. Cale. Torque (tb. in n this case we find that core No 

P x 63000 5 x 63000 rated 54 Ib. in. at 1500 RPM Since 
es . 18.5 given speed is 1700 RPM. multiply 

RPM 1700 300 and divided by 1700 ‘4 & 1500 

Correction factor for starting torque | x 47.6 Ib. in rated torque at | 


18.5 = 27.75 Therefore, Core No. 8970 is correct 


Electrical & Electronic Components. For Engineering Bulletin No. 570 and a free torque calculator, write 


Custom Made (see also Production 
Services) 97 


Electrochemical Finishes & Treat- STOW MANUFACTURING COMPANY 


Extrusions 
Metallic 


catieaadl en p. 127) 426 State Street, Binghamton, New York 
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CASII-ACME meeting pressure control n 


product de sign engineers cveryu hii 


Type 
Vacuum 
Regulator 
Valve D-51 


CASH-ACME vacuuw eecurato 


VALVE PREVENTS CIGARETTE JAM 
IN NEW FILTER TIPPING DEVICE 


To keep pace with fantastic demands for filter tipped 
Cigarettes (now 40% of the market), manufacturers are 
attaching a new kind of tipping device to machine 
capable of tipping 780,000 cigarettes in a 10-hour 
Designers give a lot of credit for the device's amazingly 
foolproof performance to Cash-Acme engineers. An ex 
tremely exact “low whisper vacuum must be main 
tained at ali time iSt enough to hold the cigarette 
while the filter is affixed. This is assured by strate 
placing of Cash-Acme oe Vane ke 


This Dresser’ “ring’’- constructed soadiliinalin ‘atemuens teemahital high : 
product saves material, weight, wash seoclgorig whys By regula ig and nd heen 


, » at the nroner leve h 
ine vacuum at the prop evel, ail cnanc C 


machining and COST! in dicncemergncsinedecdeataty 
TYPE D-51 VACUUM REGULATING VALVE 


man who visualiz t generator frame in terms Ready for exacting vacuum regulating jobs on any type of 

“rings” got t he essenc if “value analysis’. He equipment. Type U-51 is expressly designed for use in 

found a better, more economical way of doing the same systems where it is desired to maintain, automatically, a 

job. Using Dresser’s specialized ring-making facilities, lower vacuum at the valve inlet than prevails at the source 

es endl 29 in euaietht ond 14 magrass on the valve outlet. No step-action, no snap-action, but 
full-floating and automatic 


With “rings”, you car Contact 


the same unit. You get all tl julred physic: 


“ct es where needed and ay t ising mild el A. W. CASH VALVE MFG. CORP. 


AUTOMATIC VALVES 


where. Machining is vastly reduced. The uniform long1- 666 East | Ave., Decatur, Ill. = 
tudinal grain structure « nill-rolled bars Is re “\ tae rd) 
circumferentially in the finished ring. Result: the prod- . f 
uct is stronger, more ec¢ mical, and accurately con- : thee 
trolled major points in any “value analysis.” al 

send a print or sketch of product to Dresser. A : 5 4 
large staff of engineers is at your service to help ycu 
visualize your product in terms of “rings”... to com- 
plete a profitable part of your own “value analysis.” 
Write for Booklet No. 56-S, or refer to Sweet’s Product 
Design File 


DRESSER 


MANUFACTURING O'IVISItONn 


Bradtord, Pennsy!vania. Chicago. Houston 
New York. S.San Francisco-sToronto & Caigary 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 125 


7 


Fabricated Steel (see Sheet 
Fabricated 


Fastening Methods 37, 56, 105, 


Fibre 
Filters 
Air 
Fittings, Hose. Pipe & Tube 
Flexible Couplings 


Flexible Shafts 4, 


Floats 
Forgings 


G 


Gear Motors (see also Motor 
Reducers 

Gears 8 

Generators 


Handies & Knobs 
Heating Units 
Hose & Tubing 
Hydraul! Fluids 


Instrument 
Mechanic 


Iinsulatior 


cants 
ating Equipment 


M 


Moldings 
Plastics (see Plastic Parts 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Motor Starters 
Motors, A-C 
Fractional 106 
Sub-Fractiona! 106, 109 
Motors, D-C 
Fractional 
Sub-Fractional 
Motors, Hydraulic 


Nickel Alloys 
Nuts 37, 56 


‘Continued on p. 129) 





114 
120 


“s WHY ALUMINUM DIE CASTINGS? 


133 


129 Today’s gasoline pumps require large 300 psi test, 


125 castings to supply a better product at a lower 


35 cost. 


| 
; 
; 


neseanc 


DIE CASTING COMPANY Plone 


2228 NO.ELSTON AVE. CHICAGO I4.1LL SOMOS 
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Design and 
Development 
Engineers: 


Check your ‘SPRING 
DESIGNS with 


[-S short run 


Specify |-S Beryllium Copper Springs 
for High Strength and Endurance: 
For further information on |-S Micro 
Processed Beryllium Copper Springs, 
consult Sweet's Product Design File 

or write for our latest Catalog 


PROCESSED” 


INSTRUMENT SPECIALTIES 00, INC. 
234 Bergen Blvd. « Little Falls, N.J. 


Telephone: Cifford 6-3500 
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First choice of the rocket 


“JABSCO PUMPS and missile industry... 
have proven superior 4 
= Three superlative Marsh products 
to any others are widely used and approved by 
ii the aircraft and missile industry: 
we have tried”... 


MARSH Pressure Gauges... 
FELKER MANUFACTURING COMPANY 


because they combine the most advanced 
features ever found in pressure, vacuum and 
compound gauges. There is a Marsh Gauge 
for every conceivable application 


MARSH Needle Throttling Vaives ..- 
because they are guaranteed to give micro- 
meter regulation at HIGH pressures 
pressure up to 10,000 psi—and any temper- 
ature up to 500° F. 


MARSH Dial Thermometers... 
because they offer the precision and accu- 
racy a precision industry demands. Most 
complete line; wide temperature ranges, dial 
sizes, patterns, finishes 


; 4 All Marsh products available with AND threads 


. . y ? _ - : J | vv 
: j 
4 ; | 
New” gall 
Jabsco self-priming pumps are tops for high per ove 
formance and com lete de pe ndability, and there’s a qealle 
Jabsce 


» specifically designed for your requirements 
Mr. F. K. Ryan of Felker Manufacturing Company, MARSH INSTRUMENT CO, Soles Affiliate of Jas. P. Marsh Corp. Dept. 39, Skokie, Ill. 


. ive S 07 103rd S$ te 
world’s largest manufacturer of diamond abrasive Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 
Canada. Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 


it-off blades and machinery, reports that “The 
pumps used on our concrete saws must accommo- CIRCLE 193 READER SERVICE CARD 
late large amounts of foreign matter and impurities, 
Sage a difficult 


pumping problem, and Jabsco pumps proved to be 


the most profitable solution . TWO NEW 


Whatever your pumping problems, there's a self- MINIA TURE 


priming Jabsco pump designed for your application 
\ few minutes spent with your Jabsco representa- —— 


tive will prove a wise investment. Give him a call 





is well as withstand rough field 


u 


see the “Yellow Pages” of your phone 


, } ' 
book, or write direct today! 


Bronze, stainless steel, 
plastic, and cast iron 
in plain or ball-bearing 
models FOR 
* Hard to reach assemblies 
© Self-priming! Dependable — * Thin metal applications 
e Low service — never neoprene impeller is e Automatic feeding 


j ! 
have to be removed the ently moving part! *LOW COST fasteners 
from installation! ¢ Advanced design— Gri Mini Pilot Weld 1 Clinct 
reversible wear plates! 3ripco Miniature Pilot Weld anc inch 
° Easy ea — : ie P Nuts, with or without the famous Gripco Electronic Cabinet 
self lubricating! * High capacity! locking feature, provide low cost fasten- 


ings in blind assemblies or as extra thread- 2a 
SESceCeeeeeeceesesessnesssenssessssnseees ing depth for thin metals. Miniature size BS 
JABSCO PUMP COMPANY 


=— 
2031 North Lincoln St., Burbank, California 


ideal where space is limited. Sizes #4 
through 4” in Miniature Series, fine and 
coarse threads. Sizes 44” through 5s” are 
available in standard dimensions. 

Large inventories carried for immedi- 
ate shipment. Brass and Aluminum made 
to special order. 

Write for samples and full details. 


NUT COMPANY 


102 MAPLE AVE. 
South Whitley, Indi 





Gentlemen: Please mail complete information on Jabsco Self-Priming 
Pumps to: 


Name 
Title 
Company 
Street 
City - Zone___State 
SERRE RERRERER RRR RRR RRR RRR 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 127 


Packings 


. . 
Skene Eanes , for every requirement 
Film 4 


Pins 

Plastic Parts 
Plastics 
Plugs 


Powdered Metal Parts 

Power Take-Offs Js 

Production Services (see also 
Engineering Services) : 


Protective Devices, Motor 
Pumps 


Air 
Liquid 14, 34, 45, 97, 128, \ 
Vacuum 


® Fuel Lines © Hydraulic Systems 


Regulators 
Hydrauli« . ° 
Preumati \ © LP-Gas Lines © Air Brakes 
Relays 4 
R ist \ ° ° 
Resistors © Lubrication Systems ® Water 
Rheostats 


Rings . © Coolants © Refrigerants 
Rivets % 
Rubber 


Rubber—Bonded-to- Metal 
Rubber Parts 


Made in a wide variety of 
sizes and types for hundreds 


ii ‘ of commercial and industrial 
Seals 


Ss F i an £ 
ag =~ papain uses, Stratoflex detachabl 
Sheaves ; 
Sheet Fabricated - Pp and reusable fittings sim 
Silicone Rubber ' e 
Silicones : P ify 7 , 
om gy ERE : b plify maintenance and 
Specialty Fasteners (Pipe Hangers, ; | k 
Special Cold Headed Parts, etc.) ’ assure iea -proof connec- 
56, 
Speed Increasers & Reducers 8, 98 
Springs 
ket : ’ ; 
Steet ~— : perature variations. Strato- 
Alloy : : 


tions under extreme tem- 


Stainless ; S flex hose provides the 
Strainers / 
ons An flexibility, small bend radii 


and durability essential for 


dependable service 


Timers 

Tracing Paper . : 

Tubing ; For detailed information, write for 
.ook-Seam industrial catalog 


Vv 


Valves 
Air 1, 6, 10, 110, 117, 126, 
Control 6, 
Hydraulic 6, 110, 117, 126, . SALES OFFICES 
1, 6, . . 


Solenoid Atlanta, Chicago, 
Dayton, Detroit, 
a4 Houston, Kansas 
Ww ‘ f City, Los Angeles, 
' . New York, 
Washers . — P.O. Box 10398 « Fort Worth, Texas ms Pty om 
Welding ~~ , 
See nent 107 Branch Plants: Los Angeles, Fort Wayne. Toronto Seattle, Toronto, 


Nuts 128 i In Canada: Stratofiex of Canada. Inc Tulsa 








Supplies 107 
Wire Cloth 102 
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Solve Your 4, 


HOT PROBLEMS 


soot 


IMMERSION HEATERS 


Vulcan Electric Immersion Heaters 
are the perfect answer for heat 
transfer to liquids — water, oil, 
wox, paraffin, asphalt, tars, sol- 
vent vapors, etc.; in tanks, boilers, 
urns, kettles, etc. 


You have a wide choice of 
threaded bushing or flange type 
mountings; bayonet type, side or 
bottom outlet; copper, steel, stain- 
less, or alloy sheath; single or three 
phase; 500 to 10,000 watts (or 
higher); 120, 240, 480 volts (or 
higher); pressures up to 3500 psi. 


When your hot problem calls for 
unusual specifications, you get a 
speedy solution through Vulcan 
Versatility in engineering and pro- 
duction. Standard or special — 
Vulcan is ready to supply your 
complete needs in low-cost, effi- 
cient heating units — immersion, 
cartridge, strip, tubular, finned, 
band and ring heaters. Send cou- 
pon for catalog and prices. 


Que) 


ELECTRIC COMPANY 
DANVERS 18, MASS. 
ige « Strip « Tubular « Immersion E 


* — Soldering and Brand 
Solder and Glue Pots 











VULCAN ELECTRIC COMPANY 
Danvers 18, Mass. 


Please send 
ioe 


ne your catalog and price in- 
nm on Vulcan Electric Heaters. | am 
especially interested in (check) 

Immersion Strip 


Cartridge Tubular 


Nome & Title 
Company 


Street & No 














City & Stote 








INDEX TO 
ADVERTISERS 


This indez is published as a con 
venience to the readers. Every car 
s taken to make it accurate but 
PRODUCT ENGINERRING 1% 
umes no resi bility , 


é re 


a 


Allen-Bradley Cc 

American Brass Co 

American Smelting & Refining Co 
Continuous Cast Dept 

Associated Spring Corp 

Automatic Switch Co 


Barksdale Valves 
Bruning Co., The 
Bundy Tubing Co 
Bunting Brass & Bronze Co 


c 


imbridge Wire Cloth Co 
annon Electric Co 

ash Valve Mfg. Corp., A. W 
Chase Brass & Copper Co 
Chicago Rawhide Mfg. Co 
Clearprint Paper Cc 
Cone-Drive Gears Div., 

co 
Cramer Controls Corp 
Curtis Universal Joint Co 
Cutler-Hammer, Inc 


Michigan 


D 


De Laval Steam Turbine C 

Denison Engineering Div Subs., 
American Brake Shoe Co 

Dimco-Gray Co 

Dodge Mfg. Corp 

Dow Corning Corp 

Dresser Mfg. Div., 
Inc 

Driv-Lok Sales Corp 

du Pont de Nemours & Co 
E. |., Textile Fibers Dept 

Durametallic Corp. ; 


Dresser Industries 


Eastern Air Devices, In 
Eastern Industries, Inc 
Electro Switch Corp 


Fafnir Bearing Co 

Falk Corp 

Federal Die Casting Co 

Fellows Gear Shaper Co 

Firestone Steel Products Co., Div., 
Firestone Tire & Rubber Co 

Flexonics Corp 

Foote Bros., Gear & Machine Corp 


G 


Gates Rubber Co 
General Electric Co., Apparatus Dept 
General Industries Co 
Gits Bros. Mfg. Co 
Goodrich & Co., B. F 
Goshen Rubber Co., Inc 
Great Lakes Steel Corp., 
National Steel Corp 
Grip Nut Co 


H 


Horsburg & Scott Co 
Houghton & Co., 


34 


14 
123 
13 


77-78 


126 
120 
ak 


98 





NEW! xraisst 


medium pressure 
external gear pump 


Originally designed for the se 
vere service of the mechanical 
atomizing, heavy fuel oil field 
the Class 66 Pumps are partic 
ularly suited to hydraulic and 
lube oil applications in the ma 
chine tool field. Design can be 
modified for special applications 


Important design features . 


1. Ports in end plote provide easy 
access to pump interior and parts 
replacement without piping dis- 
assembly 
Pyramid tooth 
maximum gear strength 
Flange mounting on end plotes 
permits use of foot or direct 
mounting into machine or drive 
Integrated Rotor ond shaft pro- 
vides strong assembly with no 
weakening due to internal keys 
or pins 
Dowel pin alignment facilitates 


form provides 


accurate assembly with proper 
working cleorances 
Grooves vented to pump suction 
eliminate gaskets and insure face 
and end plote sealing 
Bearings are assembled close to 
load to minimize shaft deflec- 
tion. Provision is made for re- 
newal of lubricant 

8. Shaft seals isolate main shaft 
bearings from abrasive liquids 

9. Hardened idler increases pump 
life 

10. Interchangeable return seal (not 
shown) vents stuffing box to 
pump suction to minimize chance 
of shaft leakage while also pro- 
viding simple change of rotation 
in the field 


experien« built imt 


Pump 


npressors 


289 Williams Avenue 


Hackensack, New Jersey 
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INDEX TO ADVERTISERS for 


valuable 
infor- 
sical . mation 


Johnson Machine Co., Carlyle 


Instrument Specialties Co., Inc 


International Nickel Co., Inc 


K 


Corp 

Kalamazoo Div The New York Aijir 
brake Co 

Kraiss! Co 


Kaiser Aluminum & Chemical * 


Lincoln Electric Co 
Link-Belt Co 
Logansport Machine C 
Lord Mfg. Co 


| on efficient speed reduction... 
yt : Horsburgh & Scott Catalog 55 


Master Electric Co 
Metals & Controls Cor s 
Plate Div 3 
FS Se Corp cer More than a catalog, this comprehensive book supplies all 
Metal & Thermit Corp les ; 
Metron instrument Co the information you need for the proper selection of speed 
Michigan Tool Co., Cone-Drive 
Div reducers. 
Mobay Chemical Div ] 
Morse Chain Co., A Borg-Warner In : 
dustry , Complete size range available, including new sizes 
Mueller Brass C 3 ; 


New ratios and ratings for Worm Helical Speed Reduce 


shown. 
N 


Increased Overhung Load capacities are listed 


and expilaine 
National Aniline Div., Allied 
Chemical Corp. 
National Pneumatic Co., 
Holtzer-Cabot Motor Div ( 
— tk an cattaalaanti help you “build-in” Horsburgh & Scott Speed Reducers 
New Hampshire Bal! Bearings, Inc 
New York Airbrake Co., The 
Kalamazoo Div ) New Rating Tables—more complete than ever betore easicr 
Nicholson & Co., W. H ; 
Norgren Co., C. A l to use. 


Detail dimensions of standard worms and gears are given 


Engineering Data Section—more tables and data you wan 


All this information and much more is in Catalog 55. It’s you 


Parker-Kaion Div., General American > y @ ) ‘ 
Transportation Corp 105 for the asking. Just write us on your letterhead. 
Polaroid Corp 123 





THE /HORSBURGH & SCOTT) CO. 


Republic Stee! Corp GEARS AND SPEED REDUCERS 
Rockford Clutch Div., 
Borg-Warner Corp 5112 Hamilton Avenue 
Ross Operating Valve Co l . 
Rubatex Div., Great American Cleveland 14, Ohio 
Industries Inc 





Continued on p. 133 
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YOUR FUTURE IS GREAT IN A GROWING 


AMERICA 


AMERICA ALWAYS OUTPERFORMS ITS PROMISES 


We grow so fast our goals are exceeded soon after they are set! 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 
1. More People 


tion has 


Four million babies yearly. | 
doubled in last 50 vears! 


sa popula- 
And our prosperity curve 


has aly = followed our population curve 


2. More Jobs—Though employment in some areas has fallen 


} 
off. ther 


e are 15 million more jobs than in 1939—and there 


will be 22 million mere in 1975 than today. 


Family income after taxes is at an all-time 


3. More Income 
I n Is exper ted to pass S7000 by 1975. 


ot Saath) 
4. More Production —U.S. production doubles every 20 
vears. We will require millions more people to make, sell and 


distribute our products 


5. More Savings 


Individual savings are at highest level 
ever—$340 billion—a record amount available for spending. 


132 


6. More Research— $/() / 
in more jobs, better living 


7. More Needs 


than $500 billion 


iilton spent eac h vear will pay off 


whole new industries 


In the next few years we will need more 
worth of schools. highways. homes. dura- 
ble equipment. Meeting these needs will create new oppor 
tunities for everyone. 


Add them up and you have the makings of an- 
§ other big upswing. Wise planners, builders and 
buyers will act now to get ready for it. 


FREE! Send for this new 24-page illustrated 
booklet, “ 
America.” Every American should know these 
facts. Drop a post card today to: THE ADVER- 
TISING COUNCIL, Box 10, Midtown Station, 
New York 18, N. Y. 


Your Great Future in a Growing 
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INDEX TO ADVERTISERS 


Continued from page 131 


Shell Oil Co 

Simplatrol Products Corp 
Stow Mfg. C 

Stratofliex, Inc 


Timken Roller Bearing Co 4th Cover 
Tinnerman Products, Inc 56 
Tomkins-Johnson Co. 38 
Torrington Co., Bearing Div 16 


U 


Union Carbide Corp. Silicones Div 29 
United Metallic “O’’ Ring Corp., Div., 

United Aircraft Products, Inc 122 
United Shoe Machinery Corp 114 
U. S. Electrical Motors, Inc 109 
U. S. Graphite Co., Div. of the 

Wickes Corp . 54 
U. S. Rubber Co., Mechanical 

Goods Div 84 
United States Steel Corp 


Veede Root, In 
Viier Engineering Corp 
Vv an Electric Co 


Ww 


Walides Kohinoor, Inc 
Westinghouse Air Brake Co 
ndustrial Products Div 

Worthington Corp 
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AUTOMATIC 
LUBRICATION 


NEWS 


How a Lubricating Fog for Bearings 
CUTS COSTS for Lubricant, Maintenance 


and Down-time 


Better Lubrication 

MICRO-FOG lubrication automatically coats 
all the bearings, gears, chains and other 
components of a machine with a continuous 
protective film of clean oil. Just the right 
amount of oil is applied to provide the most 
efficient lubrication, reducing wear on ma 
chine components and cutting maintenance 


and replacement costs 


MICRO-FOG 
Principle 


Oil Always Fresh, Always Clean 
There is no recirculation of deteriorated or 
contaminated lubricant to cause wear or 
corrosion. Clean oil is applied continuously 
to all lubrication points in carefully metered 
amounts 


For Large and Small, Plain 
and Anti-Friction Bearings 
MICRO-FOG Lubricating systems have found 
enthusiastic acceptance for use on all types 
of machinery. Actual applications range from 
dental drills with 3/32’ bearings turning at 
300,000 rpm to huge roll mill bearings on 
shafts as large as 34 n diameter, turning 
at 50 rpm 


Centralized, Automatic 
Lubrication 

A single, MICRO-FOG Lubricator will cute 
matically deliver enough airborne lubricant 
proportionately distributed to completely 
ubricate a small or a large machine too 


Only one lubricator to maintain and refill 


mI 


HM / We Bo 


J 


Big Savings in Lubricant 

Carefully metered quantities of oil are ap 
plied to each lubrication point. MICRO-FOG 
provides more thorough lubrication using only 
a few ounces of oil per day than other 


methods using several gallons of oil per day 
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Bearings Run Cooler 

Air passing through the bearing carries 
away heat, and there is no pool of lubricant 
in the bearing to generate heat as a result 
of fluid friction. Lubrication is continuous 

there are no periods of insufficient lubrica 


on with metal wearing on metal 


Contaminants Excluded From 
Bearings 

A slight positive pressure is mointained 
within the bearing housing, preventing the 
entrance of contam nants from the surround 


ing atmosphere 


Oil Filters, Sumps and Pumps 

Eliminated 

There is no need to reclaim or recirculate 
because of the small quantity of lubricant 
used in MICRO-FOG Lubrication Systems 
Expensive high pressure piping is also elim 
nated. Fewer bearing seals are required 


How 
MICRO-FOG 
is applied 
to a bearing 


| } O\ y Y/) 
S 


VAS LA 
Gon ASS 


Automatic Alarm Controls 
MICRO-FOG cators are available wit! 
automat contr >v ®s to actuate an 


ng of con 


Visible and Adjustable Oil Feed 


The oil feed is readily visible and adjustable 
on a models of MICRO-FOG Lubr if 

. f that the lubricator is 
A MICRO-FOG Lubricator For 
Every Size Machine 
20 Models +t choose from 
1 nnn 


JUV bearing nches and 


> to 4'2 gallons 


For all your air line filter, regulator 
and lubricator needs, call your nearby 
Norgren Representative, or WRITE FOR 
Descriptive Literature. 


If, tts Norgren...Fti Dependable. 


C. A. NORGREN CO. 


3428 SO. ELATI ST. © ENGLEWOOD OLO 
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When your product requires 
the conveying of liquids, gases or granular solids... 


Specify Flexon Hose 


in rubber, synthetic or metal 





FLEXON 


F on Reusable Fittings ave 
RUBBER Flexon Bulk Hose is offered in a com Flexon Hose Assemblies ore furnished 7 - A a . 
an money | are equipped with 
: “a a . . th the broadest choice 
plete range of types and zes up to al ad o 
fas Grip Hex on stem i 
2 for automotive, aircraft and in and special fittings for a yrs t ho 
eedy insertion into se with 
AND dustrial services and high ess s 


f special mondrels 


| 

| 

| 

| 

| 
SC —<£ ———— 
ley 3 | 
| 

| 

| 

| 

| 


a 


Flexon Adapto Unions & Conn 


ore available in a complete 


AND 
COUPLINGS 





Fiexon Crimped-on Fittings ore factory 
attached to provide complete hose 
assemblies to your specifications 








Fiexon Corrugated Hose is the stand 


F n ¢ uted Hose ad F on Metal Hose Asser e m 
FLEXON ard of the industry. Available in a mmon sed e e bine industry proven hose 
variety of types in stainless stee e 4 e e 3 nto a wide 3¢ 
METAL stee bronze and other alloys ~ spe nits 


I —_ ————— — — — — — — as 
AND 
COUPLINGS 





F n MM ture Resistan Con Flexon Meto Hose C 
r es a synthet - ] Fle s es made in a mplete n 
m flexit e . S bs 9 dration and styles for oa ° 
te 7 Metal Hose 
Pull information on © Flexonics Corporation is your headquarters for hose connec- 


Flexon Hose is given. tions. As manufacturers of the broadest range of hose connectors 
Bulletin 170 covers +» and with over 56 years manufacturing experience, Flexonics is 


ae | particularly well qualified to help you in your application prob- 





. lems. Whenever you have a problem that may be solved by the 
use of hose, let Flexonics Application Engineers as- 


sist you. Just send an outline of your requirements. 





* 

® INDUSTRIAL 

FLEXON i’ Flexonics _ 
(72 AItT/ nw" 

THE FIRST NAME IN © plete Se sone you 


tata As F Ge 
in the United States 


L MOTION CONTROL me Ceaee 1351 S. THIRD AVENUE - “MAYWOOD, ILLINOIS 


; } G-41 In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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Get 
Complete 
~ Information 
~ Promptly... 
Use These 
Convenient, 


Time-Saving 
Cards 


HOW TO USE CARDS 


Product and 

more informa 

r that corresponds 

yottom of Advertise 
or Bulletin 


listing inside 


| tart vi ubscription to PRODUCT 
ENGINEERING, fill ird 


marked 


iption”. 


CAUTION: Do 


title, address 


7 


rore maing 


To be fully informed of all the significant new des 


vour field is a vital and never-ending task 


We make this big job easier for vo By 


ittached postcards you can se 


reprints of articles you'll u 
ready source of materia] 


italogs and bulletins (those 
have first been < 


edito 


Product Engineering 


lvertised products 


subscripti )I he ne weekly PRODUC 
NEERING 


Issue of August 18, 1958 


Product 
Engineering 


Cord Expires 10/18/58 
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| 
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Use these convenient cards for a 


Copies of Editorial Reprints Offered Description of New 






E25. Coriolis Acceleration E34. Time-displacement Records GENERAL ENGINEERING 
Equations show how it affects com Mechanical drum recorder offers Dnflemete Seaes Deteneetes 
ponents (5/26/58 the simplest way to get T-D rec 3 ms Mul “ : 
’ 13—Measures ultiple Preasures 
E26. Sandwich-panel Adhesives wnesthans- Seni rolls eros 
The 14 most-specified adhesives E35. PE Editorial Index—Jon.-June 1958 pendence J 


compared, (5/26/58) 


— . 27—Semi-automatic Whiteprinter 
E36. Torque-limiting Devices 











E27. Lubricating Ball Bearings Analysis of 17 new and conven 
42 oils and greases for instrument tional ways to prevent motor 
bearings. (6/9/58 overloading and strain on equip- 
E30. Design for Automatic Production ment. (8/4/58) 
For small as well as large quanti E37. Swivel Joints 
ties. (6/23/58) Guide for choosing between swiv 
E31. Designing with Cantilever Springs els and other flexible connec- . 
Equations for 7 types shows how to tions such as rubber or metal POWER TRANSMISSION 
triple energy capacity. (7/7/58 hose. (8/4/58) 4—Quadruple Reduction Drive 
E32. Stresses in Adhesive Joints E38. Backlash in Spring Clutches 1—-Werm ane Puanstary Gens 
How to calculate stress concentra How spring modifications can con 1 Miniature Gear Boxes : 
tions of 6 basic joints (7/7/58 trol backlash. (8/18/58) 21 Adjustable Speed Drive 
E33. Heavy Metal E39. Selecting Polyphase Motors 
How high-density alloys may be Tables match drive-load charac 
used to solve design problem: teristics with available motor 
involving space and balancing designs in terms of torque, slip 
July 21, ‘58 ond duty cycle. (8/18/58) 
&35 E26 £27 E30 &3) E32 €33 EM E35 E% E37 x) E39 
1 2 3 a 5 6 7 i) 9 10 iB 12 13 14 15 16 17 * T 
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NUMBER AND SPECIFIC PRODUCTS 
IN WHICH YOU ARE INTERESTED. 
ALSO, A FEW ADS CANNOT BE 
KEYED. WHEN THIS OCCURS 
PLEASE WRITE ADVERTISER’S NAME 
ON LINE AT BOTTOM OF CARD. 
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28—Planned Lubrication, 20 pp, Keystone 
Lubricationg Co 
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36—Adjustable Speed Drives, 12 pp, Cut 
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MECHANICAL PARTS 
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31—Vibration Mounts, 16 pp, Lord Mfg 
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wealth of vital information . 


Components and Materials Appearing on Pages 87-106 


FASTENING AND JOINING ELECTRICAL, ELECTRONIC COMPONENTS HYDRAULIC, PNEUMATIC EQUIPMENT 
Self-insulating Fasteners 2—Miniature Magnetic Switch Thin Sole Vv 
Lock Washer Terminals 5—-Miniature Panel Lights 
Tapped Transformers 


] 


0.06 oz Basic Switch 
Transistorized Flasher 


High-temperature Switch 


MOTORS, ENGINES AND CONTROLS 
Air-braking Systems 
Solid-state punter 

r Indicator Rod 


ear Potentiometer 
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MOTORS, ENGINES AND CONTROLS 


1“ Miniature Motors, 1 pp, Globe 
justries. Ir 


Torque vs RPM, chart, John Oster SUBSCRIPTION CARD 
Mfg Co, Avionic Div 


FHP Motors, 4 pp, Howard Industries, 

- OK Enter my subscription to PRODUCT ENGINEERING 
for 1 year @ $5.00 (52 weekly issues plus Desigr 
Digest issue) 





ELECTRICAL, ELECTRONIC COMPONENTS » : ‘ ; f 
Subject to cancellation at any time with request for 
nuous Strip Electrical Terminals, ° 

Kent Mfg Corp refund on unexpired term. 


‘y 


[] Payment enclosed Bill me Check here for 2 yrs 
HYDRAULIC, PNEUMATIC EQUIPMENT 
12 pp, Lynair NAME... POSITION 
_ - ~~ © ~__ellestasasedtinadialinllaas ADDRESS (Home) COMPANY 


Hydraulic Cylinders, 2000 to 3000 
PSI, 8 pp, Milwaukee Cylinder Co 


Variabie Displacement Pump, 4 pp 
Ollgear Co 
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PRODUCT MFRD 











¢ Reprints of editorial features Get 


¢More data on materials and components 


eCopies of new catalogs and bulletins 


e\fore information on advertised product Complete 
- *Subscription to new weekly PRODUCT 
ENGINEERING Infor ation 
Promptly see 
en ee 
issue of August 18, 1958 ‘ 
Product FIRST CLASS | ‘ 
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GIVE 
YOUR PRODUCTS 
THE BEST OF BRAKES! 


ROLLING STOP... Master Type D 
Dynamic Unibrake Motors. Brakir 


=~ 
= obtained with a unique, patented brake 
—_ winding superimposed on the stator 
a. winding. Simple ympact, with 1 
a - , 


<. 


DC current 


2 ISGP no: RE tr : 


application 


holding 
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; 
a 
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UNIBRAKE MOTORS 

















STOP-HOLD... Mast 
Magnetic Unibr 


] 1] ] 
quick, controlled 





cially whe 
load. Spring-setti 
of the friction dis« 


a Compa 


ls to 150 H.P 


MASTER GEARMOTORS 


ive r 


Type M—Magnetic 


too. See M 


THE MASTER ELECTRIC Co. 
DAYTON 1, OHIO 


Division OF RELIANCE -tncincenine co * 
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3 new applications get longer life and 
minimum maintenance using Dodge pillow 
blocks with Timken’ bearings 


ICTURED below are three appli- 

cations where Timken bearing 
quipped Dodge pillow blocks stay 
on the job with little attention under 
tough conditions. Their tapered 
design lets Timken* bearings take 
both radial and thrust loads in any 
combination. And full-line contact 
between rollers and races provides 
extra load-carrying capacity. Wear is 
reduced, maintenance is cut to the 
minimum. 


Cutaway view shows the Dodge 





Se, 2 ar 


Timken bearing-equipped Dodge All-Steel 
pillow block used in a vibrating conveyor. 





Timken bearing-equipped Dodge Type “E” 
pillow block used in sand and gravel plant. 


All-Steel pillow block with Timken 
bearing mounting. Of special design, 
the bearing has a tapered bore with 
self-aligning spherical outer surface 
—never needs adjustment. 

Besides the All-Steel pillow block, 
other versatile Dodge pillow blocks 
with Timken tapered roller bearings 
are: Type "'E”’, Double-Interlock, Type 
‘C” and Special Duty. All are com- 
pact in design. Special thrust devices 
that take up extra space are not 
needed. 





Timken bearing-equipped Dodge “Special 


Duty” pillow block as used on fine paper 


machine lineshafts. 


And to get the finest steel for Timken 
bearings, we make it ourselves— 
America’s only bearing manufacturer 
that does. So specify bearings trade- 
marked “TIMKEN” forthe machines 
you buy or build. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘“TIMROSCO”’. 


This symbol on a product means 
BEARING P 
‘BQUIPTED its bearings are the best 


TAPERED ROLLER BEARINGS ROLL THE LOAD 








